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MADAM CHAIR: Good morning. Please be 
seated. 

Good morning, Ms. Kleer. 


MS. KLEER: Good morning. 


MAXWELL McCORMACK, 

RODERICK CARROW, 

ROBERT TOMCHICK, 

WILLIAM SMITH, 

MURRAY FERGUSON, 

PHILIP BUNCE, 

GEORGE STANCLIK, Resumed 
CONTINUED CROSS-EXAMINATION BY MS. KLEER: 

OnbePerhapsehi cangaskeitaMn. elJomechick or 
Dean Carrow was able to obtain the information on the 
Matrix from the Ontario Forest Research Institute. 

MR. TOMCHICK: A. We're working on it. 
We haven't been able to get it yet. 

Os Aller ght a) athissmongning el eammgoing 
to be focusing a lot of my questions on Table 14 which 
is at page 181 of the witness statement, and we will be 
looking at the issues relating to the foliage 
protection standards and the effectiveness of B.t as 
compared to chemicals. 

Dean Carrow, did you prepare Table 14 or 


was that prepared by any of the other witnesses? 


DEAN CARROW: A. No, I prepared it, Ms. 
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Kleer. 

O.MPAll right. “These results that are 
set out in Table 14 are based on the standards as used 
by New Brunseer set out in Carter's paper; is that 
COL BeC tec 

A. Table 14 was prepared really to use 
aS an example the value of using a numerical standard 
and for the purpose of assessing the overall rate of 
success of a spray program involving whatever materials 
are used in that particular program from year to year. 

In this particular table, what I did was 
to use the standards that are used by New Brunswick as 
a point of comparison. 

Q. Now, Carter's paper we saw formed 
pabvigGerxnivore LUS6; "rs “that “correct? | lt ‘seMNR 
interrogatory No. 7 on Panel 7. I would just like to 
take a look at that for a moment. 

MADAM CHAIR: Excuse me, what was the 
exhibit number? 

MS KUBER i @ exit fl so andi etna e MN 
interrogatory No. 7. 

MADAM CHAIR: Thank you. 

MS. KLEER: Attached to that 
interrogatory are two papers -- or interrogatory answer 


are two papers, the first of which is Protection 
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McCormack ,Carrow,Tomchick, 37310 


Smith,Ferguson,Bunce, 
Stanclik 
cr ex (Kleer) 


Spraying Against Spruce Budworm in New Brunswick 1988 
and that's prepared by Mr. Carter. 

QO. sIf wescouldsyous turn to page 9rof 
that paper and the first paragraph is what I would like 
to look at. 

Dean Carrow, to the best of your 
knowledge, New Brunswick's 50 per cent current year's 
Eollagesprotectionwestandardmgi sa foresprucesandeit is ‘only 
for red and black spruce, is that correct, not for 
white spruce? 

DEAN CARROW: A. Yes, that's correct 
because the particular species which occur in New 
Brunswick are red and black spruce. 

Q. Are you aware of any protection 
standard specific to white spruce? 

A. In the Province of New Brunswick? 

Q. In the Province of New Brunswick or 
imethemProvince of Ontarltommal will“get'ito ‘Quebec 
later. 

A. Well, the only standard that I am 
familiar with in Ontario is the one that was provided 
by Mr. Churcher in his evidence which related to the 25 
to 75 per cent foliage protection standard. 

Omeela take eit, tnen AsyOure not 


Suggesting that this standard that is used in New 
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Brunswick ought to be applied for white spruce in 
Ontario? 

A. No, I'm not suggesting that and in my 
evidence I made that point quite clearly, that in 
fact -- the point simply was that New Brunswick had 
adopted a specific numerical standard by which they 
could access the relative success or failure of the 
program, and our evidence is that Ontario should adapt 
some numerical standard which would be appropriate for 
the circumstances. 

Q. All right. And New Brunswick's 
standard for balsam fir foliage protection is to 
protect 60 per cent - I just want to get this clear on 
thesrecordv=seofectrrent=year Ss growth ; ais thar 
COLHECCS= 

Av] SYesk 

OO, ee -—forebalvsamecin? 

A. And if I could just take the liberty 
to distinguish the language on this, Ms. Kleer, I find 
there is understandable confusion because the terms are 
sO Similar. 

The objective is to preserve 60 per cent 
rather "thanMprotecty so think t we tury. to ase that 
it will make this particular discussion a little easier 


to understand. So, in essence, what New Brunswick is 
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trying to do is to retain or preserve 60 per cent of 
the current year's needles or growth; in other words, 
conversely, they are not willing to tolerate more than 
40 per cent loss of the current year's growth. 

Q. Now, aS your evidence indicated, 
Quebec's objective, regarding of species type, is to 
achieve at least 30 per cent protection or 
preservation, rather, of new foliage; is that right? 

A. Well, that's where the difficulty 
comes in this language. If you look carefully at 
Quebec standards, it is 30 per cent foliage protection, 
not preservation and foliage protection in Quebec is 
the product of a fairly simple arithmetic calculation 
which involves a comparison of the level of defoliation 
on the sprayed trees or sprayed areas compared to the 
level of defoliation on the unsprayed or control areas. 

So that what they are trying to do with 
that particular calculation is to measure the amount of 
improvement they've gained through the treatment alone; 
whereas, the New Brunswick approach is simply to 
measure;—— mak exangabsoimtesmeasurement of the amount 
of foliage lost regardless of what's happening in the 
untreated areas. 

Oomph llaenight.ssThankeavoursforndthat 


clarification. 
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would? iWike’ to tTurnwfor eaemoment (co 
Louis Dorais' paper which is also part of Exhibit 1136, 
MNR No. 7, which sets out the 30 per cent Quebec 
standard -- protection standard. Now, do you have that 
imp Eront “ofmyoue 

A. Yes, I do. 

Q. In Dorais' view and from an 
entomologist's perspective -- is Mr. Dorais an 
entomologist; are you aware of that or not? 

A. Yes, he is a forester and an 
entomologist. 

OLSRAIZECIgGneE. 

MR. MARTEL: Can I have the page number 
again, please. 

MS. MRIEEEER? #SOrry;, 1c Setme, elincter—ialk o 
Exhibit 1136, MNR Interrogatory No. 7. I don't have a 
paginated 1136, I apologize. 

DEAN CARROW: Is it the first page, 
Effectiveness According..." 

MS. *KLEER:* "Yes. 

DEAN CARROW: The heading is 
Effectiveness According to an Entomologist. 

MS. KLEER: Q. Now, would you agree with 
me that the paper states that Dorais' view as an 


entomologist is that a 30 per cent protection standard 
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can be considered operationally acceptable? 

I believe that language is used in the 
first paragraph of page 1 of Dorais' paper. 

A. Yes, and he is referring specifically 
to Quebec, of course. For their conditions they regard 
that aS an acceptable standard of protection. 

OcPolInayour opinion, mS that fan 
acceptable standard for Quebec, or are you not familiar 
with that? 

AC® fem sorry7el really wouldnt bewin a 
position to answer one way or the other on that for 
Quebec. 

Q. Now, if we can turn back for a moment 
to Carter's paper and again to page 9. Now, it says 
there in the second sentence: 

"The stated objective for annual 

DEGEECtION. .-— 

They use the word protection, but I take 
it that is something different? 

A. Yes. 

Q. "The stated objective for annual 

protection in New Brunswick is to retain 

60 per cent or more of the current year's 

needles on balsam fir and 50 per cent or 


more on red, black spruce." 
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Now, does this statement appear to be 
based on policy considerations or is it based ona 
scientific consideration of growth needed to achieve an 
acceptable level of annual incremental volume increase? 

A. It's rather an arbitrary selection of 
numbers, Ms. Kleer. In my evidence I pointed out that, 
in fact, L tninkecnesonul ope Gtmatnose: figures asa) 
understand it, are really based on two factors. One is 
that New Brunswick has been spraying its forest against 
spruce budworm for almost 40 years now. It's 
essentially had a severe spruce budworm outbreak to 
deal with for almost four decades and it has been an 
annual problem. They carry out a spray program 
annually as required in the face of that spruce budworm 
outbreak, and with those levels of protection they have 
essentially been able to keep their balsam and spruce 
forest alive. 

Somt hate swone .LaACrOrsiLiate ley 
demonstrated by going back historically and looking at 
the levels of protection they achieved. They were able 
to conclude with a fair amount of confidence that if 
they did get 50 or 60 per cent preservation, then in 
fact the trees would remain alive. 

The other very practical consideration 


was that with the operational capability that they have 
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within the provincwe; that is, the control technology 
that's available in terms of pesticides, the aircraft, 
the staff and so on, that in fact these were considered 
to be reasonably achievable standards in an operational 
setting, they weren't unrealistic. 

And I think my understanding is that 
those were the two major factors that contributed to 
selection of those two figures. It is perhaps 
interesting to note that there is a difference between 
balsam and spruce and the reason for that simply was 
that they have, like many other provinces have, 
consistently had better success at getting protection 
on balsam than they have on spruce. It's an easier 
species to protect than spruce. 

MR eMARTEL: FeDms Carcow, ewhy t-wlodon't 
know if there is an answer to the question - would New 
Brunswick year after year for that extended period of 
time be so devastated by the spruce budworm since 
they've have treated it for 40 years and I'm not sure 
they are getting on top of the problem? 

They might be holding their own, but one 
would assume that after 40 years of treatment they 
would win the war. 

DEAN CARROW: Well, I think that's a long 


story, Mr. Martel, and it requires -- perhaps requires 
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a bit of lengthy answer, but I will try to condense it 
as much as possible. 

They started that program in 1952 and I 
think at the outset I would be fair to say that this 
was a new challenge for pretty well everybody in 
forestry. A problem of that magnitude hadn't been 
encountered before and I think at the outset there were 
many people who felt that if they did spray the bug for 
a few years the problem would go away, but pretty soon 
it was realized that what they are dealing with was an 
epidemic that extended essentially all way from 
Manitoba to the Atlantic Seaboard. 

And if you look at a map of eastern 
Canada and the north eastern U.S., New Brunswick 
occupies a pretty small portion of that overall 
epidemic. So as they sprayed from year to year, what 
they would find of course is they were getting good 
control in the areas they they had sprayed or treated, 
but in fact they were surrounded by other jurisdictions 
that were heavily @eestear 

The budworm moth has the capability of 
Flying 45 or 50 miles on their own to lay eggs. If she 
gets a little help from the wind current, she can move 
100 to 200 miles. So what routinely happens is that a 


designated area is sprayed for protection purposes only 
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in June or late May, and in July there is a good 
probability it will be reinfested by insects coming in 
from areas that had not been treated. 

So it's an annual -- you're absolutely 
right, it's an annual problem and as I pointed out in 
my Oral evidence, Cape Breton of course made the 
decision not to get into that game, they said we won't 
protect because we don't want to get into an annual 
spraying program. So there is a side-by-side 
comparison of one jurisdiction that said: No, we won't 
protect and they've lost ten years of wood supply, and 
beside them is a jurisdiction that said: We will 
protect the forest as required, and they have 
stabilized their wood supply quite well. 

They also have a situation, of course, in 
which the Industry itself is very heavily dependent on 
spruce and fir and is much more dependent on fir in New 
Brunswick than the Ontario industry is in this 
province. 

MR. MARTEL: But then why doesn't Ontario 
and Quebec who haven't treated as much, certainly not 
Ontario to my knowledge, haven't treated as much, why 
wouldn't they just be totally devastated? 

Why wouldn't we just lose everything we 


have got? The area is larger, but if we haven't 
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treated nearly as rigorously as New Brunswick, why 
isn't there a greater toll in Ontario in terms of 
trees? 

DEAN CARROW: I think if you look back at 
the volume lost data that's been generated by Forestry 
Canada - and they have only been doing this now for 
perhaps eight or ten years, it's a fairly recent effort 
to try to actually quantify the amount of volume that's 
lost - you will find that the volume lost in Ontario 
due to spruce budworm is very, very substantial, 
something in the order of 15 million cubic metres. 

Now, aS a comparison, that's about twice 
the provincial harvest in the Province of New 
Brunswick. I think New Brunswick harvests something in 
the order of 7 million cubic metres a year, so that 
Ontario of course is a very much larger jurisdiction 
and there is obviously -- Ontario has been able to 
absorb a loss in the order of 15 million cubic metres 
without seriously affecting the industry. 

On the other hand, that magnitude of loss 
in New Brunswick that harvests only 7 million cubic 
meters a year would be devastating. 

MRe* MARTE» Yess Dutt. bide doesnt 
answer why after we have had the same infestation for 


40 years, why the epidemic wouldn't be so much greater 
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in Ontario having not treated it nearly as rigorously 
as New Brunswick has? 

I'm not sure if you get the gist of my 
question. One would simply assume that year after year 
it would just get worse and worse and worse until you 
reach a point that you are virtually wiped out and that 
hasn't happened. 

DEAN CARROW: Well, it certainly 
historically has happened in Quebec and Ontario where 
very large areas of forest have been killed in both of 
those provinces, and essentially the province has taken 
the position that that particular forest is not an 
essential part of the wood supply. 

I can think, for example, of the Black 
Sturgeon area west of Lake Nipigon, that in the 1940s, 
early 1950's, was totally destroyed by the the spruce 
budworm. There are many parts of northwestern Quebec 
boarding on Ontario where there were huge losses back 
in the 1960s and early 70s but, again, I think it 
was -- provincially at the time it was considered that 
those particular forests were not absolutely critical 
to the wood supply for the province at that time; 
whereas in New Brunswick, as I said, it is quite a 
different situation. 


MR. MARTEL: All right. 
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MS@i KEEER: S.01en Yoursardathatrchne an 
program began in, what, 1952, in New Brunswick? 

DEAN CARROW: A. 1952. 

Q. When they began, did they begin using 
chemicals or did they begin using B.t? 

A. No, the first programs involved the 
use of chemicals. B.t. was not available at that 
particubanstimegandwainehact, Atmvasn st suntilearound 
the mid 1960s that B.t. became available and then only 
aS an experimental material. So in the first years 
they relied exclusively on chemicals. 

Q. But is it fair to say that as between 
chemicals and B.t., once they switched over to using 
more B.t., that essentially they were able to obtain 
the same level of preservation; i.e., 60 per cent for 
balsam fir, 50 per cent for white spruce -- sorry, for 
red and black spruce? 

A. In the Province of New Brunswick: 

Qe Yes. 

A. That particular province, as I 
understand it - and again you will have to appreciate 
that I'm speaking from the standpoint of someone who is 
living in Ontario now, but I have had some association 
with New Brunswick - I think there are two 


considerationss there. 
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They probably -- I would say they are the 
most advanced province in Canada with respect to 
spraying technology in terms of the use of pesticides 
and the use of equipment and delivery systems and so 
on. They had developed the use of chemicals to the 
point where they could use them at very, very low 
volumes and achieve high levels of protection. 

They were not able to get similar results 
with B.t., and even in the present time they maintain, 
I think, that if they want a high probability of 
success of protection they will rely on chemical spray 
as opposed to B.t. 

They have introduced B.t. into their 
program largely because that particular province has a 
lot of rural habitation and there was concern 
developing throughout the rural areas about spraying, 
and in order to accommodate that concern around areas 
that are inhabited in the province about tending they 
have had to redesign their program. 


So in areas close to habitation, I should 


Say, they are using -- B.t. has the preference as the 


preferred material. Where they are living in more 
remote areas that are inhabited, my understanding is 
they still prefer the use of chemicals because they 


consider them to be more effective. Table 10 on page 
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60 of the Carter paper says that -- illustrates that. 

MS. KLEER: I'm not sure it necessarily 
illustrates that, perhaps I could ask you a question 
about that. 

There is no indication in that table as 
to what particular areas were sprayed and whether or 
not -- well, first of all, you would agree there is no 
indication as to what particular areas were sprayed in 
that table? 

Ae ASsStomlocation; ney butenumbers of 
hectares, yes. 

QO. Okay.&® But!’ there wsvalsog-—— wouldyou 
agree there is also no indication of whether or not 
there were adverse weather conditions which might have 
effected? 

A. (nodding affirmatively) 

O.rmOkay ieSLimiecould gust?turnewhile we 
are on the same page, page 9, first paragraph. Again, 
there is a statement at the bottom that says: 

"Nevertheless, when pre-spray populations 

are very high or extreme, a spray program 

might still be considered beneficial when 
foliage protection is less than the 
objective, though a complement 


of vegetative buds is retained for the 
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following year " 

Somigtakesst,ethenjpthatei1£ you got 
something less than 60 per cent or 50 per cent they 
still might consider it beneficial; is that correct? 

A. Yes, that's right, Ms. Kleer. I 
think that perhaps reinforces one of the messages we 
have tried to put before the Board, and that is the 
need for flexibility in options with respect to 
control. 

In some particular situations through a 
variety of circumstances, I guess, some forest areas, 
when they are considered for protection, are found to 
be in an extremely poor condition, and by that I mean 
they've suffered several successive years of 
defoliation with the result that the trees are left 
with very, very few needles. In fact, about the only 
living potential for live growth on them is the 
vegetative buds. 

And@ingthateparticular’ situatronytl» think 
you can appreciate that it would be important that a 
very high level of protection be afforded to those 
particular buds because they really are the only 
needles that are going to appear on the tree that will 
be fuctioning physiologically and contributing to the 


growth and development of the tree. 
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In those particular situations, we found 
in the past that B.t. generally is not very effective 
because it's a more slow acting -- a more slowly acting 
material. And where trees are already in a very 
threatened condition, and you combine that with high 
larval populations, it is important to get immediate 
control. Once those buds open and begin to grow and 
once the larvae begin to feed, it is important to get 
very rapid control and that be achieved with chemical 
much more successfully than it can with B.t. 

Oeeewhen youssayesliowly acling*-— Bet. 
being more slowly acting than chemicals, what is the 
time frame that you're talking about? 

A. Well, it has a dual mode of action. 
One is, it contains a toxic protein crystal which, sie 
ingested, will cause some level of mortality fairly 
quickly. The difficulty with spruce budworm is that a 
reasonable proportion of the larval population either 
doesn't eat enough of that or doesn't seem to be 
particularly susceptible to it, with the result that 
there is often a five to seven day delay before the 
bacterial spore itself germinates within the insect and 
causes the disease which leads to its death. 

So there is -- quite often what we've 


observed in the spruce budworm is that there is a 
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delayed effect which can take in the order of five to 
seven days before the insect dies as a result of that 
spraying. 

Q. But would not the ingestion of the 
substance of B.t., of the actual crystal that causes 
death eventually, does that not decrease the ability of 
the spruce budworm to eat in that five to seven day 
period? 

A. As a general rule, that's correct. 

If it consumes enough of that protein -- if it consumes 
enough, of course, it dies outright. If it consumes a 
sub-lethal does, our understanding is that that 
inhibits feeding to some degree but, as I said earlier, 
what seems to happen is that some of those larvae at 
least don't seem to get enough of it to interfere with 
their feeding, particularly when you have high larval 
densities on a particular tree. 

If you have in the order of 30 or 40 
larvae on a 45-centimetre branch, it's understandable 
that a number of them would survive that. 

Qv@mehbticwiusnet Losalsosttruesthat 1f you 
spray with chemicals and you have a high density of 
larvae per bud -- sorry, per area, that you have that 
same problem; i.e., you just don't spray them all? 


Ava eNO; eyoOu cdonet, —out- the topportunity 
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for contacting the insecticide is there through 
different modes of entry. It can contact the 
insecticide by walking over it on the stem or on the 
twild;. SOsulL esecmrOrmMeOrecontact. 

Of course the insecticide can alight 
directly on the body of the insect when it's sprayed 
and it. canjkil leit tethatuway .Oretne. Loirderoutewor 
entry of course is ingestion if it happens to eat some; 
whereas B.t. must be ingested to be effective, it can't 
work through the skin. 

Q. Are you aware of any evidence which 
would compare in a dense population settings what the 
actual effectiveness, in terms of achieving protection 
of the vegetative buds, would be as between B.t. and 
chemicals? 

Now you are giving me a mode of action 
explanation, but has there ever been any testing of 
that to see in fact what the difference is between B.t. 
and chemicals at a high level of infestation? 

A. Do you mean experiments designed to-- 

Q. To test, yes. 

A. --demonstrate that particular effect? 
Yes, I believe there have been, although at this point 
I would have difficulty giving you a specific 


reference, but certainly my recollection is that there 
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has been work done to -- largely in the context of 
Eryingectofimproverthes efficacy off Byty,;*to try to find 
out what its limitations are and try to improve its 
field performance. 

And there has been a suggestion for a 
number of years that once budworm larval densities get 
above a certain point, the efficacy of Be is 
questionable and the managers, of course, have been 
trying to define what that threshold is so the material 
can be used in situations where the probability of 
success is relatively high. 

Ov *Well, “then, IVdon*t*tinderstand this 
comment that's made in this paper which says that when 
you have high pre-spray populations, and it doesn't 
make any distinction between B.t. treatment versus 
chemical treatment, that you could still expect to get 
a lower level of foliage protection and your goal 
becomes maintaining a complement of vegetative buds. 
They don't make any distinction here between chemical 
and B.t. and the effectiveness in achieving that 
protection of complement of vegetative buds. 

So am I fair to summarize at this point 
and say that in your opinion, based upon the mode of 
action, you would expect B.t. to be less effective in 


obtaining that complement -- sorry, retaining that 
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complement of vegetative buds as compared to chemicals? 

A. I would expect that myself, based on 
my Own experience particularly, where you have a 
Situation with high population densities. 

Q. Okay. But you are not familiar at 
this point with any studies that would confirm that 
result, your expected result? 

A. I can't give you a specific reference 
right now, Ms. Kleer. 

Q. Would it be possible for you ina 
limited amount of time to find that reference or 
references? 

A. What do you mean by a limited amount 
of time? I guess... 

Q. Well, «<I could have it as’ a ‘written 
answer to an undertaking if it would take -- all I'm 
asking you, would it be too much trouble to do that or 
would it be something easily accessible to you? 

A. No, I'd be willing to provide that 
provided I could have some time to collect that 
information. 

MSiek MEER 3 als) Ghat. . 

MS... CRONK?) ieThati's’ Eime- 

MS .2KLEER: “Okay. @(LEmyouscoula =de that, 


I would appreciate that. 
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O-imSOsisa it faireto say, though, that 
whether using chemicals or B.t. in a year of high 
infestation you might not be expected -- or in New 
Brunswick, they don't expect to obtain their 60 per 
cent and 50 per cent levels of preservation because of 
the level of high infestation; am I correct in assuming 
Boat 

DEAN CARROW: A. I'm sorry, would you 
mind repeating that? 

Q. Okay. In a year when there is a high 
level of infestation, does New Brunswick expect to 
obtain 60 per cent and 50 per cent levels of 
preservation, or does their goal become retaining a 
complement of vegetative buds? 

A. No, the two are not necessarily 
mutually exclusive, Ms. Kleer, because the vegetative 
bud of course opens and develops into the current 
year's growth, so that the measurement would be made on 
the foliage that developed from that vegetative bud 
during that particular year. 

Ove Ne leaA Ehen apt Is could ’go back to 
page 9. If I read that statement again ein the jfirst 
paragraph, it says: 

"Nevertheless, when pre-sprayed 


populations are very high or extreme, 
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a spray program might still be considered 
beneficial when foliage protection is 
less than the objective, though 

a complement of vegetative buds is 

retained." 

So they seem to be suggesting there, do 
they not, that they won't necessarily achieve their 
preservation? 

Aj They may notyeyes,= that’ s right.) 1 
guess the options in those cases are you either spray 
those particular trees or stands in an attempt to keep 
them alive, or essentially you don't protect them and 
that pretty well guarantees that they won't live. So 
it's a fairly limited set of options. 

Q. Now, is it fair to say that these 
standards that were set up in New Brunswick, and I 
would also add Quebec at this point, are not designed 
to achieve an acceptable level of incremental growth, 
that that's not how they were set? 

A “Thateomidirerrotsay, Chat *sarirgnt:. 

Q. #4So7 7in effect, "you: dont know of any 
standards that are geared to acheive that goal, i.e., 
achieving a certain level of increase in wood volume? 

A. No, the standards that have been 


adopted by both New Brunswick and Quebec are designed 
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primarily to keep the trees alive. 

Cem OkaAy eee Cale le cCurn. Now to 
interrogatory No. 9 of the Ministry of Natural 
Resources for Panel 7. 

I don't believe that has been introduced 
as part of 1136, so we will introduce it now. 

MADAM CHAIR: That will be Exhibit 1204, 
and that's Ministry of Natural Resources' question 9 
for OFIA/OLMA Panel 7. 

---EXHIBIT NO. 1204: MNR Interrogatory Question No. 
9 and answer thereto re OFIA/OLMA 
Panel). 

MS. “KLEER:~ ©. Dean Carrow, I take it 
you prepared this answer based on your former answers? 

DEAN CARROW: A. Yes, that's right. 

Q. Now, have you actually looked at the 
data to determine whether or not these preservation 
standards have been occurring consistently for over 40 
years? 

A. In New Brunswick? 

Of eles. 

A. No, I haven't. 

Q. So when you say this standard is used 
by New Brunswick which has succeeded for almost 40 
years in maintaining its softwood forest in a healthy 


state, that answer is not based on looking at data, 
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it's based upon -- what is it based upon? 

Dee No; iit 'se=— ini fact gramatically, Mse 
Kleer, perhaps it would be clearer to break that into 
two sentences. 

"This standard is used by New Brunswick. 

New Brunswick has succeeded for almost 40 

years in maintaining its softwood forest 

in a healthy state." 

I don't mean to suggest that they have 
used that standard deliberately for 40 years because, 
as I said earlier in my response, that is something 
that they have shown that they could achieve 
operationally. And at the point in time which these 
standards were adopted, the judgment was that based on 
nearly 40 years of history that, in fact, those levels 
of preservation had succeeded, were generally 
achievable and in fact the forest was alive in the 
areas that had been sprayed. 

Q. Again, though, to say that they were 
generally achievable and the forest was alive doesn't 
necessarily mean, does it, that if they had achieved a 
lower level of protection that the forest might still 
not be alive? 

A. I would agree with that. I think 


there is no way of determining that retrospectively, if 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,Tomchick , 37334 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Kleer) 


you wish. 

OMe vissit. fairetoxnsaytthat foreneither 
Quebec or for New Brunswick that they have taken these 
standards and tested them scientifically to see that 
that level is the minimum level required to achieve a 
growing and healthy forest? 

In other words, what I am getting how is, 
how have these standards -- or have these standards 
been validated or are they simply an observation of 
what can be achieved? 

A. As I pointed out in my own evidence, 
Ms. Kleer, the selection of those numbers, in my view, 
are rather arbitrary and I might point out that they 
are fairly recent developments. 

I think both of those standards in Quebec 
and New Brunswick were adopted in the 1980s, so they 
are not something that has been in place for a long 
time and, in fact, prior to the adoption of numerical 
standards, the way in which New Brunswick and perhaps 
Quebec as well, although I will restrict my comments to 
New Brunswick, the way in which they assess the 
effectiveness was to aerially survey the sprayed area 
and determine what percentage of that area that had 
been sprayed was still green and what percentage had 


been moderately to severely defoliated. 
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So that these particular standards 
adapted both in Quebec and New Brunswick are a first 
attempt to adopt numerical standards. In our evidence 
we point out the need to carry out research to develop 
the scientifically validated quantitative standard for 
the Province of Ontario and to apply those standards in 
the assessment of annual spraying programs. 

Q. If you were to design these standards 
for Ontario, what would be the linkage that you would 
want to obtain? Would it be between foliage protection 
levels or would it be focusing on the annual 
incremental level of growth -- sorry, of volume 
increase? 

A. I guess there are obviously two 
objectives in spray programs which should kept in mind 
here, and perhaps one would have to be clear as to what 
we are trying to achieve or what we are giving the 
DPrLor uty Mto.; 

One, and in my view the most important 
objective, is to in fact keep mature and overmature 
commercial forest that consist -- consisting primarily 
of spruce and fir species, to keep these trees alive so 
that in fact they will be available for harvesting over 
time. Those trees are in a condition where they are 


not putting on very much annual increment or volume 
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growth anyway; they are reasonably stable or static. 

They are, because of their 
physiologically condition, susceptible to disease, 
particularly in an insect attack and it becomes even 
more important to keep then in reasonably good health 
just so they will stay alive. So you are not counting 
protecting annual increment or growth, in fact what you 
are trying to do is simply keep those trees in a live 
position. 

The second objective, and certainly a 
very important one, is one that applies to younger 
growing stands, the regenerating forest, both in terms 
of natural regeneration and plantations which are under 
attack by the spruce budworm and which we know now can 
lose very substantial amounts of annual volume growth 
due to defoliation by spruce budworm. 

That is a field which is not well 
understood at all and, as we've pointed out in our 
evidence and I think I would be in a position to say, 
we really have no very credible idea of how much 
foliage you would have to preserve in order to ensure 
that you get a prescribed amount of volume growth per 
year, but I would say that it is extremely important 
because it is going to affect the time in the future at 


which those particular stands become available for 
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commercial harvest. 

One Sonwouldrwt bemtair to say that 
neither the Quebec standards or the New Brunswick 
standards are scientifically validated standards meant 
to achieve a certain goal; i.e., whether it be foliage 
protection or maintaining a mature forest ina 
harvestable state? 

A. They have not been developed through 
a set of designed experiments, if that's what you mean. 
As I understand it, that's not the situation. 

Q. When you prepared Table 14, was there 
any particular reason why you chose the New Brunswick 
standard for 60 per cent and 50 per cent as opposed to 
the Quebec standard? 

A. No, there wasn't, Ms. Kleer. I just 
wanted to choose one of the two standards just -- and, 
again, just to illustrate the value of having a 
standard whereby you could compare the relative success 
or failure of their annual protection programs. 

Q. Just one final question on these 
standards. Would you suspect that in developing those 
standards you would have different standards for the 
Great Lakes forest versus the boreal forest, and I am 
talking now if you were talking about a standard to 


protect plantations and naturally regenerating areas? 
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A. Could you be more specific? Could 
you help me here? Do you mean a standard to keep the 
trees alive or preserve volume growth or... 

OBnewell; cto t——=T 'menot certain -what'ekind 
of standard you would envision for plantations and new 
growth. I don't know if you are talking now about a 
foliage protection standard or annual incremental 
volume increase. 

From what you've just said I thought you 
were -- you would posit that you should have a foliage 
protection standard developed for Ontario's 
plantations? Is that what you would envisage? 

AL Yes *T *think *1£"*I could just 
elaborate a little bit, and I hope this is helpful. 

This is a hypothetical, Madam Chair, 
entirely, I hope you appreciate that. 

I could envisage a situation in which 
there may well be a different quantitative standard for 
Mature commercial fir and spruce that are perhaps 
involved in the 20-year management plan and our 
schedule for harvesting some time within a 20-year time 
frame. That may be one numerical standard and it may 
be different for spruce and fir, I don't know that. 

In fact, there may be a different 


numerical standard that develops through time for 
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plantations and managed natural forests, again for 
spruce and fir. I would say that's quite a ways into 
the future. That's a level of sophistication that I 
think we are a long ways away from, but certainly if we 
were to try to set an objective i the future with 
respect to research that's something we would have to 
consider. 

Q. Okay. Well, then, I will just repeat 
my question then. Comparing boreal versus Great Lakes 
forest, would you expect to use a different standard 
for plantations or develop a different standard for 
boreal plantations versus Great Lakes plantations? 

A. I, quite frankly, wouldn't identify 
that aS a priority. It is, again, another level of 
sophistication that I think may become desirable some 
time in the future, but I don't see that as being a 
near term priority or a near future priority. 

Q. Okay. Let's look more closely now at 
Table 14. I will be introducing an exhibit at this 
time. Do you have a copy of this? 

Asie YOS @iehaves 

MS. KLEER: . (handed) 

MADAM CHAIR: Exhibit 1205, and what is 
this, Ms. Kleer? 


MS. KLEER: Well, I will get into that. 
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MADAM CHAIR: Okay. 

MS. KLEER: Q. Dean Carrow, can you 
confirm that this material that I have provided to you 
is an accurate summary of the data contained in the 
same papers from which you prepared your summary table, 
Table 14. You've had a chance to review this, I take 
a Gard 

DEAN CARROW: A. Yes, I have, Ms. Kleer. 
Now, when you say this data, are you referring 
specifically to the tabular data for 1981, '82, '83 and 
"84? 

Q. Yes, for all those four years. 

A. I've reviewed the data that you've 
presented on those pages and I think the only 
difficulty I have is with the summaries at the bottom 
of those pages. Your calculations and mine don't line 
up entirely, so there is some difference, I guess, as 
to how those calculation were derived. I'm not Sure. 

What I am particularly concerned about is 
the use of the 30 per cent foliage protection standard 
in those tables and in going back and recalculating 
that data because in Table 14, as I pointed out, I had 
used the New Brunswick standard, but I went back and 
recalculated that data using the Quebec arithmetic 


calculation and I do get differences in terms of 
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success rates. 

ime notesuresithatetherevare very 
Significant differences when you look at the 
percentages; in other words, they may well come out to 
be very Similar in terms of percentage, but the number 
of plots, for example, that were -- that successfully 
achieved that 30 per cent standard does differ. 

Ox “All? raighin 

MR. KLEER: Perhaps for clarification of 
the Board I will explain what this is and ask Dean 
Carrow=tot confirm thats cthis® tableristinttfactawhatet 
is. I just want to explain how the tables work. 

In each of the columns there is a per 
cent defoliation listed for each assessment plot. So 
if you look then at 1981, per cent defoliation, Table 4 
just refers to the particular table out of which the 
data was taken, and that was mostly put in for Dean 
Carrow's understanding of what I was pulling out of the 
information. So that for balsam fir, 2 per cent 
defoliation was achieved for one of the plots using 
B.t.k. and 7 per cent on white spruce was achieved 
USING PBs 

Is that a fair summary of what the nature 
of this information is? 


DEAN CARROW: A. Yes, that's correct. 
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MS. KLEER: Does my friend have any 
objection to introducing this an an exhibit? 

MS. CRONK: None. 

MS. KLEER: I would suggest we call it 
defoliations-- 

MS. CRONK: Subject to proof, of course, 
Madam Chair. 

MS. KLEER: Yes. 

Q. Now, just looking for the moment at 
Table 14, and I will get back to this at a later 
jslewbebe "SF 

MADAM CHAIR: Excuse me, Ms. Kleer, did 
you want to call that the summary of data used in Table 
14 of Exhibit 1131? 

MS 3K GEER: Solid @calle1tlelaboration or .-— 

MS’. sGRONK 3) #Sonry, eMadam Chair, if I 
GOuULGMAUStCHINLen ject. le thinkeit should begiable 14, a 
revised Table 14 subject to proof because it hasn't 
been at all established that Dean Carrow agrees it 
accurately deals with the information or, in fact, that 
Pt earvdnyit. 

| MS. KLEER; Well, he didn't say that, he 

did say that the summaries at the bottom might be worth 
looking at. 


---EXHIBIT NO. 1205: Revised copy of Table 14 
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(subject tomproof): 

MS ean KLEER: oeOn Now#s JUSt@turninge@ftor the 
moment to your Table 14 in your evidence. I take it 
this a synthesis of the data that's found in the annual 
reports of the forest pest control forum; is that 
COEGECCE. 

DEAN CARROW: A. Yes, that's correct. 

Q. So there is no actual table in any of 
those annual reports that parallels your Table 14? 

AY i NosmeGNogmtheret isndt. 

On Now; asiiate true thateallofsthe 
papers in the annual reports from which you prepared 
Table 14 are prefaced by a caveat which specifies that 
the reports contain only tentative results, not 
sufficiently complete to justify general release. 


Do you have those reports in front of 


you? 

A weaves; edo 

Qs oePerhaps :youscould“look at therfirst 
page. 

MADAM CHAIR: Are we back in the Carter 
study? 


MSWeKLEERSONOe 
MADAM CHAIR: What are we looking at now? 


MS. KLEER: This is something separate. 
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If you would -- I am going to be introducing this at a 
later point, and perhaps it would be more helpful to 
introduce it now so that everyone can have it in front 
of them. 

MADAM CHAIR: Thank you. 

MS. KLEER: (handed) 

MADAM CHAIR: That will be Exhibit 1206 
anda ce'COMtLalNs | LOUL.™-. 

MS. KLEER: These are reports of the 
Annual Pest Control Forum for the years 1981 to 1984 
and if you turn to the third page of 1981, they are 
specifically for Ontario. 

---EXHIBIT NO. 1206: Four reports of the Annual Pest 
Control Forum for the years 1981 
to 1984 (A-D). 

MS. KLEER: Q. Then if we look at 1981, 
the first set, and you turn to the second page of that 
report, at the bottom there is a statement "For 
Official Use Only" and that's what I was taking my 
comment from. 

DEAN CARROW: A. Yes. 

Q. So you agree, then, that each of 
those reports comes with that caveat? 

Aw Well, this is a statement that's been 
included by the Canadian Forestry Service by Forestry 


canada. Environment Canada in tgis particular case. 
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O. Does»: thatestatementeattect the 
confidence that you would place in your results that 
you have summarized in Table 14? 

A. No, it doesn't, Ms. Kleer, because I 
am familiar with this forum, this particular forum, 
Since the early 1970s. It's an annual forum and it's a 
forum at which all of the provinces across Canada 
present the results of their forest insect control 
operations, and they have been reported annually in 
the -- in the form of the proceedings of the Annual 
Forest Pest Control,.Forum. 

In fact, to the best of my knowledge, it 
is the only published material available on the results 
of operational spray programs across Canada dealing 
with forest insects. 

Q. Then what does the comment mean that 
these are only tentative results? 

A. dad Jidenotswritesthis, somliecan « 
comment on it, quite frankly. From my own experience 
with the forum and with the Province of Ontario and New 
Brunswick, I would infer from that that any province or 
any jurisdiction reporting results here retains the 
right to refine and to update those result as more 
analysis becomes available. 


What's happened here is that this 
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conference -- this one dated December lst to 3rd, but 
that conference is normally held in mid November and 
that particular® timing ustaliy puts quite a bit*of 
pressure on staff to collect all tte field data, 
analyse it, get it summarized properly and into report 
form in time for the forum. And, in fact, in some 
Situations I believe some jurisdictions feel that the 
analysis is not entirely complete. In fact, some of 
the results may change to some degree. 

Having said that, to the best of my 
knowledge, this remains as the only publication of 
spraying results that exist on an annual basis. 

Ov* I *m not questioning that, all I'm 
asking is whether or not - and I believe you've stated 
this - that these results could change, could be more 
refined because of the very problem you've pointed out, 
they've got a limited time until they get to 
publication so there may not have been accurate 
reporting? 

Aeweonatyesecorrect. If I.could just use 
as an illustration, Ms. Kleer, the report that you 
cited by Carter, for example, which is Protection 
Spraying of Spruce Budworm in New Brunswick is an 
official departmental report and that is for 


publication. 
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If your look® ati thesresultssofathat 1988 
program and compare them with the results that had been 
presented at the forum, there might be some very small 
differences, there may hasne differences, but that 
constitutes the final set of results right there; 
whereas the report to the forum is the report that is 
made at that particular point in time and the province 
Or jurisdiction retains the right, I guess, to alter 
them somewhat as required for their final report. 

MADAM CHAIR: Do we have the final report 
as an exhibit, Dean Carrow? 

MS. KLEER: The final reports -- 

DEAN CARROW: I believe -- 

MADAM CHAIR: An example, the final 
report, that being New Brunswick Annual Report? 

MS. KLEER: The Carter paper has already 
been referred to, it's part of an exhibit, Exhibit 
36. 

MADAM CHAIR: Yes. 

MS) KLEER: S90 seCormecte me 1 fells m wrong, 
but I don't think we have any annual reports finalized 
for, Ontario; is uthateibrae: 

DEAN CARROW: A. I'm not aware of any. 
You mean submitted as an exhibit? 


OX Yes. 
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A. I can't answer that. 

MADAM CHAIR: No, my question -- I'm 
confused here. We're looking at the documents that you 
gave us which are the Forest Pest Control forum 
documents and Dean Carrow has said these are -- yes, he 
acknowledges them, but he said sometimes the data is 
reviewed further or corrected in the green cover report 


that he just showed us, which is an annual report from 


24 


ae 


New Brunswick on the spray program. 


DEAN CARROW: Yes, New Brunswick issues 


an annual report from the provincial government on 


their spray program. 


MADAM CHAIR: My question was: 


have that as an exhibit somewhere? 


MS. KLEER: Oh, this Carter report is an 


Do we 


exhibit. 

MADAM CHAIR: And that is the Carter 
report? 

MSpeK ULE sees yes. 

MADAM CHAIR: It's all clear now. 

MR. MARTEL: Can I ask one further 
question? 


MS KUBER Se | SOLLY « 


MR. MARTEL: Does Ontario put out an 


annual report; in other words, is there a document 
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where we could double check the figures here with what 
Ontario is releasing as its final figures? Do we have 
such a report; does it exist? 

DEAN CARROW: I'm not aware of those 
reports being published at the present time, Mr. 
Martel. I really can't answer that conclusively. 

MS. CRONK: I can be of some assistance, 
Mr. Martel. You recall that, and my friend Mr. Freidin 
can comment if he considers it appropriate, filed 
before you are what we term efficacy data that was 
provided by the Ministry of Natural Resources in 
response to an interrogatory that we delivered on Panel 
13, and encompassed in that stack of documents that 
went in as an exhibit - and I'll find the exhibit 
number for you if you wish -- 

MR. CHURCHER: 659. 

MS. CRONK: ,659, Mr. Churchervindicates - 
are the efficacy reports available from Ontario and I 
assume, aS is usually the case, that the MNR provided 
us with that kind of information and that is what you 
have. 

MADAM CHAIR: Thank you, Ms. Cronk. 

MS. KLEER: ©. Dean Carrow, is it true 
that the chemical applications prior to 1985 which 


you've summarized in Table 14 are not limited to 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,  Tomchick, 37350 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Kleer) 


fenetrothion, aminocarb and carbaryl but also included 
other applications of Orthene? 

DEAN CARROW: A. From 1979 to '84? 

Q.grves.  #lfhitlssofsany, assistance to 
yous—— 

AGhe lf oyou could refer me tolasspecific 
report, Ms. Kleer, I could help. 

Of TAllerightaLert wei_couldslook vat the 
1981 report, Table 16 which is page 189 at the bottom. 

MS. CRONK: I'm sorry what page? 

MS. PALOWSKI: 189. 

MS. KLEER: Sorry. We may have the wrong 
report. Let me just check that. 

MADAM CHAIR: Is this a copy of the 
Terrace Bay District? 

MS. KLEER: Yes. At the bottom, Terrace 
Bay District, Orthene appears there. 

DEAN CARROW: Mm-hmm. 

MS@KEUEER: 2 OtntSonthensi spit atm, totsay 
that your Table 14 summarized data that included 
applications of Orthene, at least certainly this one? 

DEAN CARROW: A. It didn't include Table 
16, Ms. Kleer, and the reason for that is because that 
particular table refers to applications that were put 


on by ground-based equipment and I thought that for the 
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purposes of this particular discussion, which was 
focused very heavily on aerial application of 
pesticides, that it might be misleading to include 
results with ground-based equipment. 

They're fairly infrequent operations and 
it involves an entirely different technology and 
application rates and so on. So that Table 16 is not 
included in the summary I prepared. 

Q. All right. Then that would be true 
of all the mist floor applications? 

A nates richt., 

Q. Therefore, the summary that I 
provided to you earlier may have been different from 
the results you have in Table 14 because you didn't 
include mist floor results? 

A. Yes... Yes, that s right, in terms of 
the number of the plots, number of plots included. 

Q. If we can look at the 1982 report and 
Table 6 which is page 332 at the bottom. 

MADAM CHAIR: Ms. Kleer, I think we 
should alphabetize these so we will have 1206A, B, C 
and D in the exhibit, A being 1981, B is 1982, C is 
1983 and D is 1984. 

MS. KLEER: Thank you, that would help. 


Thank you. 
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QnsgALlSrightwsMthen looking at Exhibit 
1206B, Table 6, would you have summarized the data in 
your Table 14 for Orthene applications for Friday Lake 
SPAC protection area; is that correct? 

DEAN CARROW: A. Yes, I have included 
thatyathat' sbright: 

Q. All right. So there's one example 
also. The other Table 7, which includes applications 
of Orthene followed by Matacil-- 

A. Yes. 

Q. --would you also have included that? 

ASnaeves ,, that tsyiright. 

Oe gral igurghit miitawe i cantgouebacky-—- I'm 
sorry for this jumping around. In 1981 data which you 
summarized in Table 14 you had nine plots for spruce 
which were treated with chemicals and out of these nine 
a hundred per cent-- sorry, out of those nine all nine 
achieved the foliage protection levels. 

Now, when I went through your 1981 data I 
only found nine pieces of data which included Table 16 
and Table 17. Perhaps you could clarify for white 
spruce treated with chemical where you obtained your 
nine plots, this is for the’ year 1981? 

Would you have that -- could you do that 


now, or could we do that over lunch? Would it take -- 
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A. Maybe I'd better do that over lunch, 
Ms. Kleer, and could you make clear specifically what 
you want. 

QqaoeAlieright -6ePoersthevyeargloely could 
you indicate which tables you summarized to get your 
nine plots out of which nine achieved the protection 
standard, and this is just for chemicals. 

A. For chemicals on spruce? 

Q. On white spruce, yes. 

Dien OKAY. silaGalnghve you that, “wigqntenow. 

On TeCankyoucwmvAT1 night. 

Aoi Dablesi% ,. *Biyand #12. 

Or TOR pwelesee AAeoO sthen for wTable [20—— 


MADAM CHAIR: Is that Exhibit 1131, Dean 


Carrow? 
MS. KLEER: That's exhibit 1206A. 
MADAM CHAIR: All right. 
MS!. IKLEER=? © Okay2e* “Thank-you for -tnat 
ciara fireat von’ 


QO. Allsright’then, Sew lh 'go- back to’ my 
former line of questions here. 

So,eitherefore)? it st faire'to say’ that in 
your Table 14 you included results for Orthene, so it 
was chemicals, not just those limited to the chemicals 


which are now registered for use in the area of the 
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undertaking? 
A. Orthene is still registered for use. 
O-se but. siteisn tec- soheleseesaokay. But 
it is no longer -- it's only registered for use -- 


A. It's still registered for use in 
Canada and it's still approved for use by the Ministry 
of the Environment in Ontario, as I understand it. 

Of SAL eraghte 

MADAM CHAIR: Is there another chemical 
name for Orthene, Dean Carrow? 

DEAN CARROW: The common name is 
A-C-G>p-hzantae. 

MS. KLEER: Q. Now, in Table 14 you 
refer to the plots as being assessment plots. What 
exactly does that term mean, if you can clarify that? 

DEAN CARROW: A. Assessment plots are 
the ground-based plots which the Province of Ontario 
uses for measurement of defoliation and population 
reduction of insects. 

In other words, it's a sampling technique 
essentially and it's a sample plot in which a 
designated number of trees are sampled for defoliation 
on spruce and fir and also population reduction. And 
those are the plots which are then reported in the 


proceedings of the Forest Pest Control Forum. 
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Q. Now, there also appear -- if we can 
look at Exhibit 1206A, in any of the tables there is 
reference to check plots in addition to what you have 
called assessment plots. 

If you look, for example, at Table 16, 
page 189 under Cochrane District thuricide 16B, there's 
a per cent defoliation of Greenwater Provincial Park 
and then you also have data for the check. 

Now, that check is not what you referred 
to or reported in your Table 14; is that correct? 

A. "No. “The check plot, Ms. Kleer, is 
the untreated control plot which is used for 
comparison. 

Q. Where is that located, the check 
plots 

AS i realiywcan ’t=celd=you.=7sr aon 't 
know because I wasn't involved in that particular 
assessment. 

Q. So you wouldn't have any -- would you 
have any familiarity with any of the check plots that 
are reported in these annual reports? What I'm really 
getting at is: Geographically, are they located in the 
same or adjacent area? 

A. Yes, they are, and they are located 


in such a way as to simulate the conditions in the 
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treated areas as closely as possible. 

OcsmAL@erignts thankiyou.= Is,i1t true 
that the application rates differ between the 
assessment plots which you have summarized in Table 14; 
they are not consistent with the same application rates 
for either chemicals or B.t.? 

A. That's correct. Yes, they include a 
range of application rates. 

Q. So that would include both ranges of 
numbers of application -- sorry, not ranges of, there 


are also included double applications versus single 


applications? 

A. That's correct as well, as I 
understand. 

Q: And there would also be differences 
between the actual numbers of BIUs which are -- I 


always forget what those are, sorry. 

Ave eAu Dll ivvonsinternatronal units. 

Q. Okay. As between the plots then? 

Age INadtsswecorrect. 

Q. Now, the fact that you have different 
rates, sometimes double applications, would that not 
make it difficult from a statistical perspective to 
make a straight comparison between plots, between 


assessment plots as to effectiveness? 
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A. Yes, and I don't think that Table 14 
Suggests that we are trying to do that at all, Ms. 
Kleer. I hope it hasn't created the impression that we 
are trying to do a year-by-year comparison of 
effectiveness between plots because that certainly 
wasn't the intent. 

Q. But it is true that you've used Table 
14 to compare B.t and chemicals in terms of their 
effectiveness; isn't that true? 

A. I don't believe that is stated in our 
evidence at all. I think the intent of Table 14, if we 
can refer to the text, is really two-fold: One, is to 
show that, first of all, that if a numerical standard 
is chosen then it allows the jurisdiction to assess the 
annual .spray program in terms of per cent success or 
Failure, that's one thing; secondly, it allows a 
general assessment of the relative rate of success of 
Operational spraying programs generically, prior to 
1985 when the Minister of Natural Resources prohibited 
the use of chemicals and following 1985 when the 
program has relied exclusively on B.t. 

So that what we have here is a situation 
in which there are six years of operational results 
From 1979 to 1984 in which the resource manager had at 


his or her disposal both B.t. and chemical insecticides 
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as technology; in other words, the flexibility was 
there to choose the option which was best suited to the 
conditions. Following 1985 that flexibility was lost 
because only B.t.k. was available regardless of what 
the condition was. 

And in presenting my direct evidence I 
think -- my oral evidence, I should say, I made that 
quite clear that, in fact if one looked at balsam fir 
post-1985 and pre-1985 there is relatively good 
consistency of results through all of those 11 years 
and to me that suggests that, first of all, that B.t. 
is generally effective for protecting balsam fir and, 
in fact, approximately 67 to 70 per cent of the plots 
in both those time periods met the standard. 

If you move over to the spruce column we 
have a different situation. Prior to 1985, 84 per cent 
of those assessment plots met that assessment -- met 
that standard that we used in that particular table; 
whereas after 1985 when chemicals were not available 
that rate dropped to 55 per cent. So there was about a 
30 per cent reduction in the relative level of success. 

And what I'm suggesting to you is that 
one of the major contributing factors to that drop in 
success is the loss of a technology which was suited to 


particular situations for spruce and for population 
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densities and so on. 

OF SADLAright. bl7d lpgetieback storpoint 
later. Now, if you look at the data, generally 
speaking, is it true that in some cases the check plots 
had percentages of defoliation which, without any 
spraying, already achieved the 60 per cent preservation 
level for balsam fir? 

A. Sorry, what table are we referring to 
now or what year? 

Q. Well, I'm speaking generally but I 
will give you a specific reference. 1982, 1206B -- 
Exhibit 1206B, if you look at Table 8 plantation No. 43 
in Rogers Township for Matacil, if you look at the 
bottom one, Rogers Township plantation No. 43, 
percentage defoliation -- sorry, that may not be the 
correct example. 

Pardon me, I've incorrectly referred to 
that. If I can have a moment I did have an example and 
I did lose it. Perhaps I can get back to this after 
the break and I will find an example. 

Now, is it true that if you have very low 
pre-spray populations of budworm that you can't 
practically assess your success in achieving the 
protection standard or the preservation standard; is 


that a fair comment? 
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In other words, if any of these plots 
already had a very low pre-spray population but they 
sprayed them anyways, would it be fair then to assess 
your success in achieving the protection standard for 
that particular plot? 

A. I think that obviously, Ms. Kleer, 
makes that particular assessment of questionable value 
and I would say that in going through the plot-by-plot 
results of the four years that you have given me to 
review, it's obvious - and in fact constructing Table 
14 - it was obvious that there were situations in which 
the pre-spray budworm population densities were so low 
that the foliage protection achieved through that was 
really nil or perhaps there wasn't any foliage 
protection achieved at all. 

So in including those results it really 
is a questionable value in demonstrating the 
effectiveness or lack of effectiveness of a particular 
product or a particular project, but in fact if one 
wanted to -- I guess you could go through the results 
and deliberately make selections as to what a threshold 
level of budworm population would be below which you 
would not include the results. 

©. ssbubsethat hsenotivhatieyousedidhin. your 


Table 14? 
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hmeNOee ie didnt, f= included alison them 
because that's rather a subjective decision. 

OMe ALIS righty wie agree withrithace= LE you 
jump ahead though -- or jump back actually to the 
questionythatiyou werevsayingr earlier 7) t eyoulwe, 
compared white spruce effectiveness post-1985 when only 
Bats wastused to evels=prior*to*-—"sorry, not 
levels -- to prior to 1985, and you've used this data 
to do so and yet you have included the assessment plots 
where you already had very low pre-spray populations, 
is it fair then to make your comment that you've made 
that this data indicates that B.t. is less effective on 
white spruce than are chemicals or if you have 
available to you the option of both chemicals and B.t.? 

A. There are always situations -- or 
generally situations, Ms. Kleer, in which you're 
dealing with assessment plots in which there are low 
budworm population aaneieae ae Les =notrrestricted: to 
prior to 1985, I guess that's my point, it's an annual 
event which generally occurs as matter of course in 
Field situations and in fact may, through a variety of 
Circumstances, be included in the spray operation. 

It's a comment really on the precision 
and the sophistication of design of spray programs, if 


you were to exclude every assessment plot which, for 
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example, had a low pre-spray budworm population level, 
it would be a major challenge for any manager to try to 
define what area that particular assessment plot 
applied to with respect to protection; after all, it 
may only involve 20 or 30 trees and you would have to 
make a decision then as to whether that low population 
condition applied over one hectare or whether it 
applied over a hundred or a thousand hectares. 

So those are anomalies in the operational 
setting that really gets very, very difficult to avoid. 

Overly Tisigonback? towmyequiestion. Lf 
you've used this data as the basis of concluding that 
post-1985 you were simply not able to achieve the same 
levels of control on white spruce as prior to 1985 when 
you had both options available to you, it seems to me 
that you are making a jump based upon data that has a 
hole in it because of the number of plots that have low 
pre-spray populations which you've included in your 
analysis. 

A. What I was trying to point out was 
that the problems that you have identified are not 
restricted ito, prior to+1985. 

Ota Ok ays. 

A. They are an annual event more or 


less. There is no reason to suggest that you only have 
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low budworm population densities at a time when you 
have chemicals available and that as soon as chemicals 
are banned you don't have those population densities, 
in that it's a natural biological event, that you're 
dealing with variable population densities in the 
field. 

Q. Perhaps you can help clarify. Is it 
true that in 1985 there were higher levels of 
infestation than in prior years; would you be able to 
answer that question without looking at the data? 

AP NOWer cant Sel dinaverto: 

Q. All right. If we go back to the 
point of having low pre-spray populations included in 
your analysis of Table 14, is it really fair to say 
that you would have achieved -- let me rephrase the 
question. 

You have reported in Table 14; have you 
not, that certain percentages of the assessment plots 
achieved the foliage protection standard, and you have 
done’ thats for both chemicals* and” Bite, is that "correct? 

A. Yes, and again I've used this as an 
illustration of the value of using a numerical 
standard-- 

Qowrn Lig righ 


ARPPE == for *domng=thate™= That s’rignt : 
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Q. So this table doesn't tell you then 
whether or not you would have achieved that same level 
of protection if you had not sprayed? 

A. No, you're right, because what I've 
used is the New Brunswick standard which is just an 
absolute measure of the defoliation experienced in the 
sprayed plots and it does not take into account | 
defoliation levels in unsprayed plots. To do that you 
would have to use the Quebec calculation. 

Qses All righti@aSosagains just,to,claraify, 
achieving the standard doesn't necessarily relate to -- 
it's not as though you've achieved the standard because 
you have sprayed, you might have achieved the standard 
without spraying; is that a fair comment? 

A. That's a characteristic of the New 
Brunswick standard, that's right. 

Q. Okay. 

A. The way in which they generally 
account for that, Ms. Kleer, is that they have fairly 
rigorous pre-spray sampling programs, so that if there 
is -- and they do use thresholds with respect to tree 
condition and budworm population density, egg mass 
density and so on - so that if they designate an area 
form Sprayingethey~resfalinbyoconfiident that in fact it 


does need spraying to avoid being defoliated 50 per 
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cent or more, whatever that particular standard is. 

Qian Sovthen! isvit™farrito® conclude. on 
this point that the relative proportion which you've 
shown in Table 14, for instance for 1983, three out of 
eight of the B.t.k. treated balsam fir plots achieved 
the protection standard, the 60 per cent protection 
standard, that doesn't really -- do these data really 
allow you to compare the effectiveness of B.t. and 
chemicals? 

Voussplitei1t tupsthateway ineyourelable 
14, you have identified B.t.k. separate from chemicals. 
Is it fair to say then that that Table 14 doesn't give 
you an indication of or doesn't allow you to draw any 
conclusions about the effectiveness of B.t. as compared 
to chemicals? 

A. Iebewouldssay»that"s* correct s"*1 would 
not want anyone to use Table 14 as a basis for 
comparing efficacy of B.t. and chemicals, and I think 
I've tried to make that clear on a number of occasions. 

© secokay* 

MS. KLEER: Now would be an appropriate 
time for the break for me, if that's all right with the 
Board, or would you prefer that I go on for a while? 

MADAM CHAIR: No, that's fine, Ms. Kleer. 


MS’ sKLEER Seethankisyou's 
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MADAM CHAIR: We will be back in 20 
minutes. 

MS. CRONK: Madam Chair, just before you 
rise, so that it's clear on the record, and it may be 
of some assistance to the Board, when I stood earlier 
and said there were efficacy reports already before you 
in their most current form, I referred you to Exhibit 
659 dealing just with spruce budworm. That exhibit 
contains the reports for 1985 through 1988 and Exhibits 
660 and 661 contain the reports for 1983 and 1984 which 
have been refiled by Ms. Kleer this morning. 

So what you got this morning is a package 
with the reports for 1981 through '84, you already had 
'83 through '88. So that's I think of some assistance. 

MADAM CHAIR: Thank you. 

---Recess taken at 10:00 a.m. 
---On resuming at 10:20 a.m. 

MADAM CHAIR: Please be seated. 

Ms. Kleer? 

MS. KLEER: Q. Dean Carrow, at the risk 
of repeating myself one more time, I will ask you just 
aapomnhectseclamilGhication eels elablesl4sonly for *the 
purposes of showing the utility of having numerical 
protection standards? 


DEAN CARROW: A. As I Said earlier, Ms. 


Farr & Associates Reporting, Inc. 


24 


Zo 


McCormack ,Carrow,Tomchick , 37367 


Smith,Ferguson, Bunce, 
Stanclik 
cr ex (Kleer) 


Kleer, I think there are two purposes to that table. 
The primary purpose certainly is to show the utility of 
having a numerical protection standard; the second was 
to show that in a very general sense there appears to 
have been somewhat of a reduction in the effectiveness 
of protection spraying programs on spruce since 1985 
when the technology for spruce budworm control was 
limited by the provincial ban on use of chemicals. 

Q. So it's in a general sense only? 

AY einatws* conmrece. 

Q. So can you use Table 14 or the 
reports upon which Table 14 was based to do a strict 
comparison of the effectiveness of B.t. versus 
chemicals? 

A. Well, I am a little unclear as to 
what you mean by a strict comparison. I guess we are 
talking about various levels of rigor here. 

Certainly as I've pointed out the plots, 
as I understand them, the field plots which are used to 
assess the effectiveness of operational programs are 
not designed according to scientific criteria and 
experimental design, certainly they wouldn't lend 
themselves to statistical analysis, for example. So 
depending on the level of rigor that you wanted to 


apply eto) igh. 
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As it turns out of course the operational 
data or the operational assessment data really to a 
large extent are the only data that are available. So 
if one wants to assess the effectiveness or comparative 
effectiveness, really the database is rather limited 
and one would have to use that with the understanding 
that there are some limitations on its statistical 
value. 

Q. If you can answer this: Are the 
limitations using in this data for statistical purposes 
severe limitations, in your opinion? 

A. I think what we have is a situation 
which we discussed very briefly prior to the break in 
which there is a high degree of variability in the 
data. 

Certainly we're looking at population 
densities which are highly variable, as you alluded to 
in one of your questions, where we are dealing with 
very light population densities in some cases and very 
heavy population densities in others; we're dealing 
with two different species of -- or two different genre 
of trees, balsam and spruce; we're dealing with 
situations in which trees and stands have different 
histories of past defoliation and damage. 


Those are just some of the variables 
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right there that would have to be incorporated into -- 
would have to be considered in such an analysis. 

OV" So*"at “ENis point*®in* Ontario though 
the best evidence that we have to draw any conclusions 
at all with respect to effectiveness is this data here? 

A. Well, certainly that is some of the 
best data available bearing in mind that, as I said, 
every year the provinces report at the Annual Pest 
Control Forum so that at one point each year the 
provinces are able to compare the relative level of 
success they have achieved with their operational 
spraying programs, many of them using very similar 
technologies. And I think that has been an extremely 
helpful experience for all jurisdictions in improving 
the technology and the operational capabilities. 

Q. Okay. A few other clean-up points. 
Is it fair in your opinion to compare the results of 
Single applications and double applications of a 
pesticide in terms of comparing effectiveness? 

A SI tn Pinkert sae ralr*@compari son 
provided you make that very clear, that what you are 
doing is comparing one spray regime with another spray 
regime; in other words, the prescription with Matacil 
as an example is two applications of Matacil 


approximately three to four days apart, at a specified 
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application rate and at a specified volume per hectare. 
That is the spray regime which is prescribed for spruce 
budworm control. 

In comparison it can be compared with, 
for example, fenetrothion or it could -- let me use 
another example, it could be compared with Sevin which 
is normally recommended as a Single application at a 
particular rate and a particular volume for budworm 
CONGIOL On VOusCOUlLGECOmMpaLeulLt awith 8 .t.swhich has 
historically been applied as a single application at 
rates which, over the years, have increased I think in 
an attempt to achieve a higher level of effectiveness. 

So as long aS you recognize that up front 
that you're comparing spray regimes and not single 
versus double application level. 

MADAM CHAIR: So what you're saying, Dean 
Carrow, is it's not the fact that Matacil has been 
applied twice because there was some problem with the 
application, but the fact that the labelling requires 
it to have that spraying -- 

DEAN CARROW: No. What it allows, Madam 
Ghainpetsmchatwiteallowseforstworeapplications, 9it 
allows also for one application. The reason for the 
double application usually is to overcome the 


difficulties presented by budworm larvae that have the 
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bad habit of emerging over time; in other words, the 
population does not all emerge and begin feeding at the 
same point in time, in fact they emerge over a period 
of several days or perhaps a week or 10 days, and the 
double application has the value of being effective 
against the population which is -- the first 
application is effective against the population which 
is actively feeding on that particular day, and then if 
another application is put on three or four days later 
it catches a different population. 

Matacil has a fairly short residual 
effect as well, so that an application that goes on on 
day one loses much of its effectiveness by day four or 
five. 

MADAM CHAIR: But you don't have two 
applications of Sevin or B.t.? 

DEAN CARROW: No, that hasn't been the 
Standard, although my understanding is that resource 
managers in recent years are looking much more 
seriously at double applications of B.t., for example, 
as an alternative. 

The difficulty -- one of the difficulties 
in the past has always been cost, and B.t. has come 
through a period where it has been as high as three 


times the cost of Matacil or fenetrothion and in an 
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attempt to keep the cost of B.t. down managers have 
generally prescribed single applications. 

It follows then if you ask for a double 
application you probably may not double your costs but 
you're going to increase them pretty substantially. 

So the challenge was to try to develop a 
B.t. technology that had a comparable cost 
effectiveness to a technology that involved the 
application of Matacil or fenetrothion in other 
provinces. 

MS. KLEER: Q. Jumping ahead a bit but 
Lt \Scon,the apointy sis) mibatruetthats the cost of °B.t.-has 
been dropping; the cost of the product itself has been 
dropping other time? 

DEAN CARROW: A. Yes, particularly since 
the early 1980s it's been dropping, relative -- sorry, 
relative to what the product price was in the early 
1980s. I should qualify that, Ms. Kleer, by saying 
that in the last three or four years I haven't tracked 
the cost of B.t., so it may well have increased again. 

I think the important thing was what was 
the cost differential between B.t. and chemical, and 
the gap that I mentioned earlier that B.t. was 
approximately two and a half or three times as 


expensive. That gap was closing between the cost of 
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chemical and the cost of B.t., so that it became a more 
affordable alternative. 

OueeSOSis stnescostdia- in, then astaatousz 
years then, you would not be able to give me any 
evidence as to what the cost differential is between 
B.t. and chemical? 

AvP thatws rights? si wcan’c commentseonethe 
recent costs. 

Q. Can anyone else who operates with 
that do so? 

MR. BUNCE: A. No. 

Q. Is there any reason why not; is it 
because you haven't use chemicals for the last -- 

A. It's not part’ocf "Industry si vrew to 
spray the chemicals. 

Q. OkKay. 

Pee "Thateshpart of «the uMNR, *s-*7o0.8 -4So, 1 
wouldn't know what the costs are. 

Que ALP oher yaad mis ke tro sructr brierly 
to the annual reports that were filed earlier as 
Exhubpt 4U206A mthroughDytand “eal “look at P2068) for 
LI82s 

And if we can turn to Table 6. To 
illustrate a point that we discussed earlier, is it 


true that the checks in two of the chemical plots 
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treated with Orthene as shown in Table 6 show that the 
level of defoliation met the protection standard 
without spraying; in other words, the checks were each 
34 per cent? 

DEAN CARROW: A. Yes, that's correct, 
Ms. Kleer. 

Q. And that is what I was trying to get 
at earlier. 

A. I think in fairness, however, this is 
something that I should elaborate on a bit and it makes 
reference to a discussion we had prior to the break. 

These two areas refer to what are called 
seed production areas, SPAs, and that's a particular 
Situation in which, because of a high value of that 
particular stand which is the production of quality 
seed, that in fact a different standard might very 
logically be applied for protection. 

IvminotSayinguithateic sin tthis 
particularacase, elim notestating “thatvat all, I'm just 
saying that this is a different type of situation and 
it's one where it might be necessary to achieve a 
higher level of protection in order to preserve the 
seed crop that's produced in those particular areas. 

Q. Well, if we can go to Table 8 in the 


same report, the next page, 333, for Rogers Township 
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plantation No. 43 which was treated with Matacil, there 
was a 35 per cent level of defoliation prior to 
spraying indicated by the check, and again in that case 
we have the example where defoliation levels were 
already below the 60 per cent standard. 

A. ae, except that I'd want to point 
out that it's not prior to the spraying, these 
defoliations that are observed, of course, are observed 
in July after the spray program is completed and it's 
part of the assessment, so that it's a look after the 
fact rather than before. 

What the manager has before the fact is 
the data or the data in the column labeled pre-spray 
larvae per 46-centimetre branch tip, which is the 
left-hand column, and if you look particularly at that 
Rogers Township plantation 43, the situation there was 
that there were about seven larvae per branch tip in 
the treated plantation and about 24 in the check. 

So that's the type of data that the 
manager has to work with. 

Q. Just for clarification, the pre-spray 
larvae in the spray block was lower than in the check? 

PyeMmshbmm acthatits fright, Gin -thatmcase it 
was. 


Q. All right. So then the checks 
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aren t —— the sprays blockstare:choseny prior: to 7 looking 
at the pre-spray larvae, because I would imagine that 

you would want to spray where you have a higher number 
of larvae per branch tip? 

A. Yes, and I don't know -- the check in 
that particular case, Ms. Kleer, could simply refer to 
a number of white spruce trees in that area that were 
not part of the plantation; in other words, they may 
Simply be natural regeneration that's occurred 
throughout the area. They probably would not be part 
of a plantation, but they would be comparable trees. 

O-eeRignthee Canjwesturnmtomtherreport for 
UISSye ExXna bite 206C and turneto Tablem10sr page)327% 
Now, if you look at the Chelsea Hill moose yard data or 
the second Chelsea Hill moose yard -- do you have this 
in front of you? Page 327 Table 10? 

For the Chelsea Hill moose yard, the 
second line which deals with white spruce host, isn't 
it true that the percentage defoliation in the spray 
plot was higher after spraying than it was in the 
check? 

A.@exes, atywassinethat case/ethatis 
raght: 

Q. Now, does it make sense to you to 


report that the plot achieved the protection standard 
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even though without chemical spraying the check was 
better? 

A. Well, again, Ms. Kleer, I guess it's 
a matter of which of those methods you want to use; 
whether you want to use the New Brunswick method or the 
Quebec method. 

If, for example, one were to look at that 
particular plot using the New Brunswick standard, which 
in this case is white spruce; isn't it, so that the 
standard for white spruce is 50 per cent, so it has met 
the standard. 

Q. Mm—-hmm. 

A. If you were to calculate that data 
using the Quebec system it would have failed. So 
there's just an example of what I'm illustrating, it 
just depends which of those systems you want to use 
because the Quebec system does take into account what 
happened on the check plot. 

Q. In your opinion, would it make more 
sense to use a Quebec type of standard where you 
compared what happened prior to spraying -- sorry, what 
happened without spraying versus what happened with 
Spraying, or would you rather focus on having a 
protection standard that achieves a certain level of 


protection? 
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A. In my own personal view, I think if 
you were concerned primarily with the protection of 
older stands of balsam fir and spruce that were within 
the 20-year management plan cycle; in other words, they 
formed part of the commercial harvest and the purpose 
is to keep them alive, then if you had to choose a 
Single system, then I think the Quebec system makes 
more sense because it gives you that measure of 
improvement that you have achieved due to spraying. 

The reason I qualify that is, that if you 
look at other classes of stands; for example, immature 
plantations and so on where you are concerned with 
optimizing growth, then in fact the research that has 
been done to date ties the growth rates to levels of 
specific defoliation, so that, for example, some 
workers have found that with 50 per cent loss of the 
Current year's foliage. This tends to result ina 
certain reduction in annual increment. So in that 
particular situation the New Brunswick approach 
probably would be of value. 

And I guess what I'm saying is, maybe you 
take both measurements anyways so you can use the data 
in either way. 

Q. So that this data then reported here 


could have been used to come up with a table like Table 
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14 which in stead of assessing it in terms of the New 
Brunswick protection standard -- or sorry, preservation 
standard could have been formulated to look at how much 
per cent was preserved -- sorry, was protected as 
between checks-- 

A. Yes, exactly. 

OL. srandespray. blocks? 

A.asThatt si right: fAndtthatvsiwhat, s 
contained I think in your summaries here that you have 
presented has attempted that. 

Q. Okay. While we're on that point, 
just as a point, ofcelarification. Looking at Exhibit 
1205, do you accept that the evidence summarized in the 
tables -- sorry, not everything, but the summary at the 
bottom which compares foliage protection standards 
using 60 per cent and 30 per cent, is in fact an 
accurate representation of what was contained in the 
tables contained in the reports? 

A. iscanit confirm, thateats thiss points 
Ms. Kleer, because I looked particularly at the summary 
information and went back to the original reports to, 
in other words, to determine the number of plots that 
were involved and the number that succeeded the minimum 
standard. So I can't comment on the information above 


the summary. 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,Tomchick,37380 
Smith,Ferguson,Bunce, 

Stanclik 

cr ex (Kleer) 


Q. All right. Can you comment on the 
validity or the correctness of the summary data for 
each of the years '81 through '84? 

eS ee Le S pa CAN) . 

Q. If you would do so, I'd appreciate 
that. 

Awelouethne 1 8 lederolrationudata -— I 
guess, should we go through this line-by-line? 

Q. I think we should go through it 
Pine =Dy—line,; ait eweacould. 

MS. KLEER: Do we have this in front of 
us? 

MADAM CHAIR: Exhibit 1205? 

MS. KLEER: Yes. 

DEAN CARROW: The 1981, the table that's 
titled: 1981 per cent defoliation at the bottom of that 
page is the summary. The first line reads: Balsam fir 
GOmenbeOUsDerecent sfollagesprocvection ee. t., glout Of 11, 
J3gpem cent, chemical, = 2.0uL Of 9270 °100) per scent, 
That's in agreement with the data that I calculated. 

The second line reads: Bf 30 per cent 
LOUageCeDCOLECCELIONgB iti el OUD Our, O00 sper scent. 
My calculations using the arithmetic calculation of 
Quebec is that should read 8 out of 11 or 73 per cent. 


And reading across that line: Chemical, 
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2e0utnoL 2, LO0mperecente1ss corrects, €Coingmcoetue 
Enirdyhines-— 

QO.) Alf Miecan-gusteclarifyifor themsakeiot 
the Board, when you talk about the arithmetic 
calculation you mean comparing between the spruce -- 
sorry, between the check and the sprayed plot? 

x. Thateser.gnce 

Q. And then if it achieved greater than 
30 per cent -- well, perhaps you could explain it. 

ARV{@ALIerights. iInvithat. particular ciine 
BE 30 per cent foliage protection, what we're doing is 
measuring -- or determining the number of plots which 
achieved a foliage protection standard of 30 per cent 
or better, and the number of plots for B.t. was 8 out 
of ll or 73 per cent; for chemical, the number of plots 
was 2 out of 2 or a hundred per cent. 

Q. And moving on to white spruce, 50 per 
cent? 

A. Yes. White spruce 50 per cent 
Eoliagesprotection B.to,eyouphavesioaout of) l6y somper 
cent; and et havewthatsash l290u0teofrl4, mss perecents 

Q. For white spruce 30 per cent foliage 
protection, what were your results? 

A. And, sorry, reading across that line, 


Ms. Kleer, 9 out of 9, a hundred per cent is correct. 
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Q. Okay. 

A. White spruce 30 per cent foliage 
Protection Bata, whould read Wu out of 18 for 61, per 
cent instead of 18 out of 18 for a hundred percent. 

Q. All right. Can we just go back to 
the 50 per cent foliage protection, because you had 12 
out of 14 for the 50 per cent foliage protection 
standard. 

Now you had 14 plots there and you have 
18 plots for the other white spruce figure. Is there a 
reason why those two total number of plots are 
different? 

A. That is why I'm consulting my notes 
here because -- 

MS. KLEER: Perhaps it might be helpful 
for the sake of the Board to get a comparison between 
Quebec foliage protection standards and the New 
Brunswick standards and how they work, for an 
undertaking that you prepare a summary table like this 
for the years 1981 to '84 and then just present it ata 
later time. Is that acceptable? 

MS. CRONK: Well, if Dean Carrow has 
already done that I take no objection to it, but I do 
have some difficulty with the procedure that has been 


followed here and, that is: That summary tables 
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prepared either by Ms. Kleer or her advisors have been 
put to him for confirmation. He has started to give 
her some amendments to that based on how he has checked 
Bees 

If it's just a question of typing up what 
he's done, I'll see that that's mechanically done, I 
don't have a problem with it, but I do have a problem 
with him being asked at this stage, rather than prior 
to his evidence where he had an opportunity to do it, 
to go away and to do what essentially will form part of 
her case. I have some problem with that. 

MS. KLEER: Well, if he's already done 
Ghat. 

MS. CRONK: I have no objection. 

MS. KLEER: I’m only doing it for the 
purposes of speeding up the evidence going in. 

MS. CRONK: I have no objection at all if 
he's already done that. 

MS. KLEER: Q. Have you already done 
that, Dean Carrow? 

DEAN CARROW: A. Yes, I have. 

MS. KLEER: So then if we could just get 
ane 

MS. CRONK: You have? 


DEAN CARROW: Mm-hmm. 
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MS. KLEER: Thank you. 

DEAN CARROW: So my understanding is that 
it will be typed up and then presented to the Board; is 
tChadteCcOLrLrecc?: 

MS. KLEER: Yes: 

MADAM CHAIR: I do have a question, Dean 
Carrow. Why would the denominator in white spruce with 
50 per cent foliage protection, why would you have a 
difference in denominators from... 

DEAN CARROW: I was trying to check my 
own notes, Madam Chair, and I think where the 
difficulty -- there are two things that are a 
possibility here; one is that in looking through some 
of those tables there are certain applications that are 
listed as experimental applications, and I'm just a 
little confused right now as to whether those were -- 
whether Ms. Kleer has included those as part of her 
total number and whether I have included them or not. 

TeWOULOm Gedy slew lena vVermto gODack 
to the original reports and see whether experimental 
applications have been included, and perhaps eeoerore 
that to make sure that we're talking about the same 
thing. 

What I have tended to do throughout that 


is to exclude experimental applications simply because 
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they are put on under quite different circumstances. 

So if that's agreeable to the Board, I would construct 
that based on exclusion of experimental data, if that's 
your wish. 

MS. KLEER: That would be fine. 

MADAM CHAIR: Yes. Thank you, Dean 
Carrow. 

MS. KLEER: Thank you. 

Q.whAllt rights: sNowpifewel cangturn £0 
1984, Exhibitel206D, andtifayourcani turn itopTablegi 0. 

DEAN CARROW: A. This is the 1984 data? 

Q. Yes. Table 10 which is at page 268. 
Perhaps this is an illustration of data which you did 
not include in your summary of -- sorry, in your Table 
14. 

This indicates at the top of the table 
Population Reduction, People Survival and Foliage 
Protection Attributable to Single Applications of 
Various Experimental B.t. Formulations on Balsam Fir in 
Rogers Township. 

Would those experimental results have 
been included in your Table 14, just for the sake of 
etareftication?z 

A. No, they weren't. For the purpose of 


the record, Ms. Kleer, I included Tables 7, 8, 9 and 
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12; Tables 10 and 11 are experimental so I didn't 
include them. 

Q. Now, just looking then at Table 10 
for a moment, can you confirm that none of the checks 
on this table that dealt with balsam fir treatments 
with B.t. met the foliage protection standard of 60 per 
cent. This is just for the check plots. 

A. Yes, that's correct, the checks all 
exceeded the 60 per cent defoliation standard. 

O@OAnGme Sar tealso st ruesst hat. si nga 013 
applications where B.t. was applied that the 60 per 
cent defoliation standard was met after spraying? 

A. Excuse me, can I back up a bit, 
because I think again we're getting mixed up in the 
terminology here. 

If we're to look specifically at the 
standard that you are using, which is 60 per cent, and 
that is 60 per cent foliage preservation. 

Q. Preservation, pardon me. 

A. And if we look at the defoliation 
column, then it should be 40 per cent or less. 

ORs ate Seat) Ones 

A. Okay. So they are all over 40 per 
cent. Just to make sure that the record is clear on 


thate 
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Ore SoOrly, all tne sprayed; ploes are 
under 40 per cent? 

A. Well, I was looking at the checks. 

Q. Oh, okay. 

A. You asked me about the checks and the 
checks are all over 40 per cent and the spray blocks 
are all 40 per cent or less, that's correct. 

Q. So does this table then support your 
former statement that B.t. in various formulations is 
effective in controlling spruce budworm on balsam fir? 

A. Again it's another field trial which 
just I think affirms that under these particular 
conditions the various B.t. formulations that were 
being tested at those particular rates were effective 
at meeting this end. 

Ow All rignt.. LE we icatetucn tosepage ss.) 
of the same report, and if you could read over the 
first paragraph for a moment, especially focussing on 
the last two sentences. 

A. Yes. 

Q. Does this indicate that several 
different B.t. formulations gave significant foliage 
protection for both balsam fir and white spruce? 

A. That's what the report says. 


Q. And that was so according to the 
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report, even despite the fact that adverse weather 
conditions caused a delays in treatments; is that 
cornrect? 

A. Again, that's what the AieaGr say in 
this report. 

On TALL nightez5 well, based upon that 
report and looking at their evidence, is the conclusion 
that they reached with respect to this particular set 
of white spruce treatments not, in your opinion, 
indicate that improved formulations of B.t. may in fact 
be acceptable and effective against white spruce? 

A. Well, what this represents, Ms. 
Kleer, is one year's field trials and certainly I would 
agree that based on the data presented in Tables 10 and 
11, the results are encouraging, and I guess it 
indicates the potential for improvement in B.t. 
formulations through the use of improved strains and 
better, more effective product formulations. Certainly 
those particular results in 1984 are encouraging. 

Q. I'm completing my review of these 
exhibits, ~U206Asthrough D.) ANow,s1fawe caneturn to your 
evidence, your written evidence -- I don't have the 
exhibit number for Panel 7. 

MADAM CHAIR: 1131. 


MS] “KLEERS SO. meALIN right. sNow, 1f we 
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can turn to page 182. You have indicated at page 182 
at the top in the first paragraph that the levels of 
protection for balsam fir using just B.t. versus using 
B.t. and chemicals was approximately the same; is that 
correct? 

DEAN CARROW: A. That's correct. 

Q. All right. And the figure of 70 per 
cent of balsam fir plots for the years prior to 1985 
uSing 60 per cent protection -- sorry, preservation 
standard is an average of all of the figures for the 
years="""79'to 84° including chemical” and) Bet.;i vis wohat 
COLrect? 

AReMyes, Sthat ‘s.corgects 

Q. So you have combined both chemical 
and, Batre 

A. Combined them both, that's correct. 

Q. All right. Would you happen to have 
a calculator handy. I've worked out the figures 
myselLiyebut. tAdiikesco yust=Look=at, Comparing B.t.k. 
versus chemicals and looking just individually at each 
of those. Would anybody happen to have a calculator? 

A. I have a calculator, Ms. Kleer. 

Q. You do. Okay. Could you just average 
the levels of protection looking at the balsam fir now 


forWthe years +! 79%tor’s4eusing wust.b ute k. 
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MADAM CHAIR: From Table 14, Ms. Kleer? 

MS. KLEER: Yes, from Table 14. 

Omeeletieeret you work it) Out..and then. .. 

MADAM CHAIR: And this calculation is 
with respect to the statement in the first paragraph on 
page 182? 

MS. KLEER: Yes. 

MS. CRONK: Can Ms. Kleer clarify for me 
what calculation is being done? We were scrambling to 
look for a calculator here and I lost part of the 
question. 

MS, “NORER: = SOrury. elt.S »lLoOoKing Sat eyust 
the B.t. data for balsam fir for the years '79 to '84. 

MS. CRONK: Thank you. 

DEAN CARROW: Just for balsam fir? 

MST eNO UES. Les. oOLLY. 

I'll do the same later for white spruce, but at the 
moment could you give me what your result was for just 
the balsam fir? 

DEAN CARROW: A. And this is for the 
years '79 to '84 inclusive? 

Qa RIGht® 

Anse lemake Chatieron Brit. fon tbalsamelin 1t 
achieved the standard on 26 of 35 plots. 


OwstSorry, Yoewasw just staking®== averaging 
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A. 
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Onell WOULdn tawant  tOocdOgchar. 

You wouldn't want to do that, okay. 
No, percentages are problem enough 
them. 

Allarighnt., -Souvou )diden- Eousplots 2 


Yes. If you accumulate all of the 


plots that were treated with B.t., balsam fir from '79 


Coe 84-2260) se De 
0. 


A. 


35 plots met the standard. 
All right. 


Which is 74 per cent. 


MADAM CHAIR: 26 of 29 plots, Dean 


Carrow? 


DEAN CARROW: 26 of 35, Madam Chair. 


MS. 


KLEER to—-Onam Wedel, just for your 


interest, uSing percentages alone it's not that far off 


from what you got 


All 


Dita 


right. Can you do the same when you 


Just, compare,-- sorry, '79 to, ‘84 wsing justs chemical 


insecticides and focusing on balsam fir alone. 


DEAN CARROW: A. On balsam fir, using 


chemicals alone, 
standard. 
Q. 


A. 


Farr & 


it is 9 plots out of 16 achieved the 


All right. And as a percentage? 


Oe Der Cents 
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Q. Would you agree that it appears that 
B.t. is more effective than chemicals in terms of the 
balsam fir plots? 

A. Again, I think without going back to 
the original data and looking at it, Ms. Kleer, it's 
not an appropriate generalization to make. It may well 
be true, but I would not want to make that on the basis 
of that table particular table. 

Q. Well, I'm not sure why because -- 
well, perhaps you can explain why you wouldn't want to 
make that comparison? 

A. Well, I think, again, I would want to 
go back and look at the results of those individual 
years more clearly and just see, for example -- we've 
mentioned earlier some of the obvious difficulties that 
are presented by sieuat Tens in which you have very, 
very low population levels. 

In my personal view, and it is a personal 
view aS a scientist, I think there are a number of 
those cases where the results are anomalous because 
they are created by -- sorry, the results are 
misleading because they are created by anomalous 
Situations and it may be in which you have one larva on 
a branch or if in fact you had two larvae on a branch 


and you end up with one you have got a 50 per cent 
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control, and that's the danger in this type of 
calculation, is that you get into types of data which 
are really quite weak if you are trying to 
statistically or credibly validate something. 

So I think obviously the data that is the 
strongest is the data that involves the largest number 
of plots, so that you've got a much broader sample and 
the data that involves higher levels of budworm 
population density as well. So you're dealing with 
Situations in which the chances of anomalies showing up 
are considerably less. 

O.* Would it be fair to. say, though, that 
in a general sense, looking at what we've just done, 
that B.t. is more effective on balsam fir than are 
chemicals? Would you be willing to make that 
statement? 

A. I have real difficulty with that type 
of statement and it's only because I know the nature of 
the data. And I am not trying to be evasive at all, 
Ms. Kleer, but if you would reverse the question I 
would answer exactly the same way because I think it's 
a poor way to approach that particular analysis and I 
would not want to leave that with the Board as a 
general statement. 


I think we have said in the evidence, and 


Farr & Associates Reporting, Inc. 


24 


Ae 


McCormack ,Carrow,Tomchick , 37394 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Kleer) 


I have certainty said it a number of times orally, that 
B.t. performs generally very well on balsam fir. There 
are too many other considerations when one tries to 
compare product A versus product B. There are too many 
consideration out there besides the product itself that 
influence the results, and I've mentioned a couple of 
them, a couple of them that are biological. 

But certainly in any given year if you go 
back and look at the reports of spraying programs, you 
will ordinarily find that there were some difficulties 
encountered in those spray programs. And before making 
generalizations I would want to be sure that those 
difficulties were taking into account and, again, it 
does not relate to the product, it's simply a factor 
that's involved in operational spraying programs. 

Q. Well, then, let's go back to your 
former statement. You had indicated earlier, and 
correct me if I am wrong, that in a general sense this 
data -- or in a general way this data could be used to 
show that prior to '85 things were better when you had 
B.t. and chemicals than they were after 1985 when only 
B.t. was available. 

Can you now, given what you've just said, 
make that same general conclusion? 


A. The only point I was trying to make 
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with that, Ms. Kleer, was with respect to spruce alone. 
It was interesting that based on that there is about a 
30 per cent reduction in level of success after 1985 
when one of the major technologies for control of 
spruce budworm was not available. 

Q. But you're still using the same 
database to make that conclusion and, as you've said, 
you can't use that database to make the general 
conclusion that B.t. is more effective on balsam fir -- 
sorry, B.t. is more effective than chemicals on balsam 


fir, and I am having difficulty understanding how you 


can reach the general conclusion comparing -- you know, 
making that 30 per cent comparison -~ well, I'm getting 
confused. 


But I have trouble making both 
comparisons -- or reaching your conclusion that you 
reach earlier and I just want to ask you whether you 
have trouble with that too based upon the limitations 
of the database? 

A. Well, from my viewpoint it is quite a 
different comparison. The first one you asked about, 
as I understood it, was a direct comparison between the 
technology of B.t. versus chemicals and that's the one 
I have difficulty with without having -- without going 


back and looking very carefully at the particular 
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results that were recorded in the literature and the 
conditions under which those spray programs were 
carried out. 

The latter one refers only to a situation 
in which we are dealing with a reduced technology. I 
am not trying to compare B.t. and chemicals at all, I 
am Simply saying that in a situation in which the 
resource manager has only one registered pesticide to 
deal with all of the situations that he or she 
encounters, that it appears that there is somewhat of a 
reduction in the level of success of those particular 
operational spraying programs, and I don't think that 
should be too surprising given the variability of 
conditions that the manager has to face in terms of 
variable population density, in terms of prior history 
of damage, in terms of species, age class of material 
and so on. 

Oc e BUtmyoOumarca-s.ta Vly —— 

MR. MARTEL: Can I ask a question. 

MS*e@K LEERCHS SoOray ~ 

MR. MARTEL: But doesn't that lead one to 
the conclusion, though, that if you eliminate the 
chemical, if that's the result that occurs, you are 
going to have a reduction? 


And it is a conclusion that once you 
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remove the chemical your efficiency drops by 30 per 
cent and the conclusion is pretty -- well, it sounds 
strangely general to me that there is a comparison 
without a comparison being made. Maybe I am inferring 
something. 

I am not saying you're saying it, I'm 
simply saying, if one draws the conclusion from a 
reduction of 30 per cent, one has to assume it's 
because the chemicals have been withdrawn. 

DEAN CARROW: Well, I think, Mr. Martel, 
it is consistent with evidence that was presented by 
the Ministry of Natural Resources' witnesses along this 
line in which Mr. Churcher I think made the point that 
it was recognized that it is more difficult to achieve 
protection on spruce with B.t. than on balsam fir. 

And,. in fact, the point ofthis 
particular discussion, relative to Table 14, is simply 
to say it is interesting to note that as you go through 
the 11 years of data there doesn't seem to have been 
much a change in the level of success or the rate of 
the success on balsam fir regardless of whether B.t. 
and chemicals were available or just B.t. was 
available, but when you look at spruce, there does 
appear to be a general decline in the rate of success 


Following 1985, and that's consistent again with 
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reports that have been -- rather, evidence given to the 
Board. 

MR. MARTEL: But you don't make a 
generalization that it is because -- I mean, you are 
not going the extra step? 

DEAN CARROW: Well, it's my personal view 
that it is because there is a loss in technology. 

There is a major technology here that's been denied the 
manager and that is, namely, chemical insecticides. 

MS; KLEER: 220.964 samy justegqoingmto go 
backa—- 

DEAN CARROW: A. And all I'm saying 
here, Ms. Kleer, is that there are many Situations in 
which B.t. can do the job on white spruce, there are 
some situations in which B.t. cannot do the job 
adequately. 

OR ALL right: sabubestidleayousareyusing 
this data that you summarized in Table 14 to make that 
conclusion, but you've already indicated to me that 
there are problems with the database in terms of low 
levels of pre-spray populations being included in this 
table. 

So it seems to me you're drawing a 
conclusion that that 30 per cent. drop is due to having 


chemicals taken away aS a management choice, and yet 
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you are using the database that you say is flawed -- or 
is not flawed, but it has limitations. 

AS? Lee has=Limirtatirons. *~ thas 
limitations for the purpose of drawing a general 
conclusion with regard to comparing B.t. and chemicals. 
The right-hand column really just illustrates what I 
think is a fairly substantial decline in general level 
of success post 1985, and it is interesting that 
coincides with the period when chemicals were not 
available to the resource manager. 

I think you are trying to perhaps infer 
more from that conclusion than is intended. It's 
certainly intended to make a comparison between B.t. 
and chemicals. 

Q. Let me ask you another question 
related to that data. You've drawn this 30 per cent 
reduction ine procvect roneléeved conelusvon = wouldnt ert 
be more proper to compare across years, Using st 
versus chemical, in terms of -- if you were doing a 
scientific study because of the very serious role that 
climate plays in determining how effective B.t. and -- 
well, how effective B.t. will be? 

A. Could you rephrase that question? I 
am not sure I understand what you are telling me. 


Q. All I'm saying is you have drawn the 


Farr & Associates Reporting, Inc. 


24 


25 


McCormack ,Carrow,Tomchick,37400 


Smith,Ferguson,Bunce, 
Stanclik 
cr ex (Kleer) 


conclusion comparing 1985 to '88 to the prior years. I 
am asking, is it fair to draw that conclusion if you 
haven't looked at the climatic data and analysed the 
climatic data and how that might have affected the 
results in terms of effectiveness? 

A. Well, I would think it should have 
affected the balsam fir results as well-- 

Ge eral ins ght: 

A. --in those years. 

MADAM CHAIR: You are saying, Dean 
Carrow, that the climatic effects are not essentially 
what makes B.t. not highly effective in protecting 
black spruce? You are saying that -- 

DEAN CARROW: I think what Ms. Kleer is 
getting at, if I've understood her correctly, Madam 
Chair, is the local weather conditions that affect the 
success or failute -- affect the success of spraying 
programs and all I'm saying is that-- 

MADAM CHAIR: It should apply equally. 

DEAN CARROW: --it should apply to balsam 
fir and spruce equally because they are part of the 
same operation. 

MRE BKEGER tO). SeNOW 7 atSi=t Bitetrue, 
Shoudghy inmevIssy justwlooking ateithatridata gror, the 


moment and this is actually set out in your data, that 
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the poor results obtained in '85 were due to delays in 
spray operations caused by weather conditions which 
were unsuitable for aerial spraying, and that you see 
low levels of plots achieving the foliage protection 
standard for both balsam fir and spruce, just looking 
at 1985? 

L’m sorry, i°m looking at table. (45s ur 
you could just look at the data for a moment. 

DEAN CARROW: A. Yes, I think it would 
be fair to - particularly based on the report in the 
Forest Pest Control Forum, that points €6%—— points 
specifically to the poor weather conditions of 1985. 

Q2, "NOW, yOu, also. -— 

A. So there is an example of where it 
apparently affected the results on both balsam fir and 
spruce. 

MADAM CHAIR: And you would assume that 
that would hold as well if chemicals been sprayed, not 
to the same extent? 

DEAN CARROW: Against both species of 
trees? Yes, I would think so. 

MS. KLEER: Q. Now, if we could also 
look still at Table 14 for '86 and '87. If you compare 
the percentages of plots, they appear to be fairly -- 


sorry, the percentage of the plots obtaining the 
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foliage protection standard, it appears that they are 
quite similar between balsam fir and spruce? 

DEAN CARROW: A. That's right. 

Q. But you have indicated just earlier, 
I thought, that you didn't see -- you saw a different 
result for balsam fir as compared to white spruce; am I 
DOPE. 

I thought you had just said earlier that 
you would have expected -- if weather were a factor 
which affected the effectiveness, you would expect to 
see a similar effect on balsam fir and spruce; in other 
words, that both of them would be similarly reduced, 
but yet if I look at the data for '86 and '87, does the 
data bear out that conclusion? 

A. No, I think you're perhaps 
misinterpreting the comparison I was Ramee Ms. Kleer. 
I said that if you looked at the results for balsam 
fica Mimo methemresultsetorm balicamitir Divot Omold 5, 
took all of those plots, then 70 per cent of those 
plots met the standard. After 1985, 67 per cent of all 
those plots met the standard which to me is close 
enough to be the same. 

So that there is equal -- there is a 
Similar level of success pre- and post-1985 on balsam 


fir. When you do the same thing with the spruce data, 
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you observe that there is approximately a 30 per cent 
lower level of success post-1985 as compared to pre -- 
yes, ‘thatestright,. pre-19385- 

Q. Now, would it make sense to drop out 
data where weather was an effect; in other words, if 
you looked at the '85 data, we know, according to the 
evidence, that poor results were caused by weather 
conditions in 1985, and you've just said that if you 
had used chemicals you would have expected that you 
would have gotten poorer results as well? 

Ifyou ‘Nad? taken —-“swoul agit besmtparrm to 
say that it's not really appropriate to include the '85 
data in comparing the years '85 to '89 and the years 
DELOL tO e527 

A. I think it would be highly 
inappropriate to excluded data on the basis of poor 
weather conditions, Madam Chair, Mr. Martel, largely 
because that's a given, that's something that a manager 
has to deal with year by year and he or she can do 
absolutely nothing about. 

In fact, those of us who have been 
involved in operational spraying say that it is sure to 
on happen, you are going to have bad weather. And, in 
fact, the analyses that have been done of operational 


Spraying programs show that the opportunities for 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,Tomchick,37404 


Smith,Ferguson,Bunce, 
Stanclik 
cr ex (Kleer) 


actual spraying under conditions -- weather conditions 
that are considered acceptable, are relatively low, 
relatively few. 

So my point simply is that that is a 
given background against which you operate year by year 
and it affects planting operations and a whole bunch of 
forestry activities. And the product or the technology 
used in the spray program has to be successful in the 
context of those conditions. So you are faced with 
that challenge that you have got variable weather 
conditions, some of them which make the spraying 
difficult, but you have to come up with delivery 
systems with product formulations and so on that, in 


fact, enhance the probability of success under those 


conditions. 

So I think it would be very inappropriate 
to put -- to exclude those that have been affected by 
weather. 


Ope aoe riot Ibute rl you nad, used 
chemicals in '85 and you had had that data available to 
you, to compare to the years in which you didn't have 
chemicals or -- sorry, when you didn't use chemicals, 
you would have expected that you would have gotten a 
lower overall percentage of plots achieving the 


procecetion standard; 1s that falr to say? 
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RA. sThat, could be, that could) be. ft 
point out in the evidence, Ms. Kleer, on page 128, that 
success or failure in one year may be attributing 
factors, in addition to those associated with the 
nature of the insecticide. So whether it is B.t. or 
hencal May not make much of a difference. 

The one thing that comes to mind, 
however, is that some chemicals do have the advantage 
of having some localized systemic activity; that is, 
when they are applied to the foliage small amounts of 
those chemicals are absorbed into the foliage and 
retained in the foliage for some time, thus making them 
effective over a period of several days. 

And if there is a rainfall, for example, 
shortly after spraying, the material that's on the 
surface of the needles generally is washed off, the 
material that is absorbed within is kept there. One of 
the difficulties with B.t. historically has been that 
if rain follows a spray program, then you lose a 
certain -- perhaps a major proportion of the spray and, 
indeed, with some chemical applications the same thing 
applies. 

Q. Let me ask a different question. In 
the typical operational forest, do you find mixed, 


balsam fir and white forest? Is that a typical 
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situation? 

A. That's very typical. 

Qu. (Abboright5./So if “you%had™to spray an 
Operational forest you would expect to achieve a higher 
level of protection on that forest than if you were 
spraying a forest of just white spruce alone, is that 
COLreCt,, uUsingsBytee | 

A. .Sorry; could you restate that? 

Of) PALI righth VILE you havea Yiorest; an 
operational forest that contains both white spruce and 
balsam fir and you spray it with B.t., would you expect 
to achieve a higher level of protection, assuming 
everything else is the same, when you compare the 
results to a forest of white spruce only? 

A. No, I wouldn't expect that at all, 
necessarily. I think one of the difficulties again 
which I presented in my oral evidence, Ms. Kleer, is 
that we have a situation here in which the phenology of 
those two tree species it quite different. 

Balsam fir flushes and buds open sooner 
than white spruce, the foliage expands and grows more 
quickly and budworm larvae feed openly on balsam fir 
foliage before they'd feed openly on white spruce 
foliage. So that at any particular day what you 


typically will find»iswavsituationsin’ which balsam fir 
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foliage is exposed, budworm are feeding openly on the 
foliage. On the spruce trees, the buds may be still 
closed or just partially opened and the larvae will be 
feeding within the buds, they're not exposed. If an 
applicationVof ZBxit zis eput sonnon wthat panticular day, 
it is going to be more effective on balsam fir than on 
white spruce. 7 

In New Brunswick, for example, where the 
Industry relies very heavily on balsam fir, the 
spraying programs are timed to optimize protection on 
balsam fir and they take whatever protection they can 
get on spruce. 

If your objective was to optimize 
protection on spruce, then I think it follows you would 
time your application later, you would accept that you 
are going to lose a fair amount of foliage of balsam 
Er, syOuUNarengoimngretciwrite thatloifelm youswant, just 
accept the damage, but you can improve the performance 
depending on which species you want to target the 
application to and time it appropriately to coincide 
with the phenology of that particular tree species. 

Q. If you were to use then a double 
application of B.t., in that instance you might expect 
to obtain a better level of protection -- a higher 


level of protection for the forest as a whole? 
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A. For the combined forest as a whole, 
yes, I would expect that in this case. 

O-pehlieright.| Then I just want to go 
back to your statement at page 182 that says: 

"Before 1985 the MNR achieved a 

protection level of 50% for spruce on 

84% of the plots. Since 1985, when only 

B.t.k. has been used, that protection 

level has been attained on only 55% of 

the assessment plots." 

Was this statement then meant to suggest 
that B.t. is less effective than chemicals for the 
treatment of spruce budworm affecting white spruce 
plots, or was it not meant for that purpose? 

AL LLmMesSOLLV, COULG vousasks that -again, 
Ms. Kleer, please? 

Q. Was this statement meant to suggest 
that B.t. is less effective than chemicals for the 
treatment of spruce budworm affecting white spruce 
plots? 

A. As I've said earlier, the main 
intention of that comparison was to show the relative 
level of success when the manager has both microbial 
and chemical technology available as compared to a 


Situation when only microbial technology is available. 
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In the latter case, the statement is meant to suggest 
that in that case the capability for protection is 
less. 

Q. Now, if you were to do a study 
comparing B.t. and chemical effectiveness in achieving 
foliage protection, would it be in your opinion -- and 
you were to design this study, would it be in your 
opinion most appropriate to compare results within a 
Given yeale iat sy the Lirce polne. 

Ay Well, 1 Would think, —— 

Q. Just as a statistical, a properly 
designed test. 

A. If the purpose of the experiment is 
to do a straight comparison of product A versus product 
B= Bet. and chemical for example — then F*think =i s 
imperative that you have applications put on under 
conditions which are as identical as possible, which 
means the same time. 

Q. Okay. And then the data in Table 14 
which you have summarized as you've said earlier, is 
not data that comes as a result of controlled 
experiments like that? 

Aer NO-NO petlst el Gilet. 

QO. All rights] I would like to get to 


another area looking at the characteristics of B.t., 
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although I'm not talking about B.t. and chemicals, I'm 
just talking now about B.t. 

Would you agree that the real cost for 
B.t. products have been decreasing over the years and 
up until as late as 1989, or can you make that 
statement? 

A. I'm more familiar with the time 
period from -- oh, up to about 1985, Ms. Kleer, and in 
that particular time period I know that the unit cost 
of B.t. was dropping quite noticeably from year to 
year, largely as a result of competitive bidding. 

Q. And has that competitive bidding 
continued from '85, or can you make that statement? 

A. As far as I know it has. 

On = *SoPyou’ would”expect’ then that,” or 
would you expect that the price would have dropped 
then? 

A. Well, I imagine there comes a bottom 
point when the unit cost can't go much lower but, as I 
say, Since 1985 I'm really not familiar with the degree 
to which those prices have or the price trends. 

Q. Is anyone else on this panel at all 
familiar with that? 

MR. FERGUSON: A. No. 


MR. BUNCE: A. No. 


Farr & Associates Reporting, Inc. 


24 


Zio 


McCormack , Carrow, Tomchick, 37411 


Smith,Ferguson, Bunce, 
Stanclik 
cr ex (Kleer) 


MR. STANCLIK: A. No. 

O.. Mr.. Smith, for ,the grecord? 

MR. SMITH: A. No. 

Ous SENOW noly' Calikewto turnetorzbxhibit 6327 
Panel 13, OFIA Interrogatory No. 8 which I hope the 
Board has with them, and I'm going to look specifically 
at the paper entitled: B.t. and the Spruce Budworm, 
9 837 

MADAM CHAIR: Which question, Ms. Kleer? 

MS... |KLEER cw) ett SsaiNong.8, and, speci Brcally 
there is a paper attached to that interrogatory, the 
first page of which shows B.t. and the Spruce Budworm, 
TOBE 

DEAN CARROW: I'm sorry, Ms. Kleer, I'm 
lost on this particular document that you're referring 
EO. 

MS ., KLEER=3 » You! don "t. have. thatwaawell , 
Tell just. show, yout. 

MADAM CHAIR: Is that Table 2? 

MS. KLEER: It's this one here. 
(indicating) 

DEAN CARROW: yes.O@1 don’t have’ a copy. 

MS. KLEER: You don't have a copy. 

DEAN CARROW: You didn't give me a copy 


Ofeathat 
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MS. KLEER: No, no, it was something 
thates— 

MS"£*@CRONK? *iedontt?think == 

MADAM CHAIR: We don't have that in our 
package. 

MR. FREIDIN: I think the problem may 
have been that the article. 

MS. CRONK: Didn't get filed. 

MR. FREIDIN: The article was not 
always -- 

MS. CRONK: The article is not part of 
the exhibit. 

MADAM CHAIR: Ms. Kleer, do you want to 
take a look at what we have as Exhibit 632. 

MS%* KLEER?” *Right’”.”" Just for “information, 
I had checked with Ms. Devaul and she indicated she 
thoughteitswaseparteorelt;, = bue... 

MADAM CHAIR: This iS in Question 8 and 
then we go into -- 

MS. KLEER: Oh yes. 
---Discussion off the record 

MS. KLEER: Well, perhaps we can look at 
this after lunch and I will get copies of it. I 
thought it had been filed. 


MST@CRONK: +Sonuy, could *if*just clarify. 
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It is part of the Board's copy of the exhibit? 

MADAM CHAIR: No. 

MS. CRONK: Because it isn't part of 
ours. 

MADAM CHAIR: No, it's not part of ours. 

MS. CRONK: So may I know which article 
it is and then we'll make sure it's available. 

MS.) KLEER: sbise cated: B.t. and, the 
Spruce Budworm, 1983 and within that, the article is 
Operational Use of B.t. Against Spruce Budworm in 
Ontario, 1979 to '83 and it's an article by Howse, 
H-o-w-s-e, Nicholson and Meting, M-e-a-t-i-n-g. It was 
actually referred to in the answer to the 
interrogatory. 

MADAM CHAIR: Would you like to make this 
an exhibit? 

MS. KLEER: Yes. 

MS. CRONK: Have we determined -- I'm 
SOrry. 

MADAM CHAIR: Is questioning going to be 
extensive on this document? 

MS. KLEER: Not extensive. 

MS. CRONK: Could we determine whether 
the witness is familiar with the document. I certainly 


didn't provide a copy of that to Dean Carrow because I 
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didn't know this particular document was 
a copy of Exhibit 632,@8notithis: 
So if he's read it, fine; 


perhaps we should find that out. 


= iegave him 


pevhnevhasn't, 


MS. KLEER: Well, he was editor of the 


report, SO... 


MS. CRONK: Of the one you 


just read? 


MS. KLEER: He was editor of this whole 


routine, this Spruce Budworm, 1983 document. 


MS. CRONK: Then I guess h 
DEAN CARROW: I'm familiar 
MS. KLEER: Okay. Well, I 


copy afterwards and I refer to it then. 


e's read it. 
with it, yes. 


will get you a 


MADAM CHAIR: That would be exhibit -- 


MS. KLEER: Well, why don' 
it later-- 

MADAM CHAIR: Do you want 

MS. KLEER: --after we dea 
questions. 

MADAM CHAIR: All right. 


MS JeKLEPRWAO SNA] liiright 


t we introduce 


to wait? 


1 with the 


Isiit true 


that B.t. products have recently become more 


concentrated and that lower volumes are being applied; 


is that a fair statement as to how B.t. 


operationally used? 
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DEAN CARROW: A. That's what I 
understand, Ms. Kleer, yes. 

Q. And would this cause a decrease in 
the.cost of applicationwofSB.t.basGgopposedgtoreost of 
product? 

A. Yes, that's right and, in general, 
the lower volume you have to apply the lower the 
application cost. 

Q. And this is a positive development in 
terms of cost effectiveness? 

Ax @#¥es; ionis 23eMmshmm. 

Q. Has the product cost of chemical 
insecticides been increasing steadily since 1980; can 
you answer that question? 

A. You're referring to forestry-- 

Q. Forestry chemical insecticides. 

A. --insecticides. Again, Ms. Kleer, I 
haven't been associated with operational programs 
closely enough in recent years, but my general sense is 
that they are increasing on the unit basis. 

Q. When you say unit basis, what do you 
mean? 

A. Well, per kilogram or "per BIU, if you 
want, if you're talking about B.t. 


Q. But we are just talking here about 
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chemicals now. 

Aw Yes ,eright. 

Q. Would you agree that research is 
being done to improve the effectiveness of B.t.? Is it 
being done at this point in time? 

A. Yes, I believe it is. 

Q. And could you elaborate on what types 
of research are being done? 

A. Well, I think generally the bulk of 
the research on B.t. has historically been done by 
Forestry Canada at the Forest Pest Management Institute 
in Sault Ste. Marie and I believe that's still the 
case. They have for many decades maintained a research 
team that has been directed to B.t. research starting 
back as early as the 1950s as a matter of fact. 

The more recent research, as I understand 
it, is concentrated on what we might call 
identification of strains of B.t. which are more 
virulent or more effective against particular target 
pests, spruce budworm being one of them; the feeling 
being that older strains of B.t. were initially 
isolated and identified for effectiveness against 
agricultural pests and that they were simply used in an 
experimental way against forest pests and attempts were 


made to improve the formulations and the delivery to 
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enhance the effectiveness. 

In recent times researchers have 
recognized that there are of course a large number of 
strains of B.t. out there and, in fact, there may well 
be strains that are inherently more virulent or more 
effective against spruce budworm, and they have 
found -- they have identified those strains, and my 
understanding is that the commercial producers of the 
products have incorporated those strains into their 
products. 

The other research, of course, has been 
directed towards the development of more concentrated 
formulations, more potent formulations so that less 
material is required per hectare to achieve the same 
effect and, of course, that results ina lower delivery 
cost, lower volume delivered per hectare and it's also 
resulted in some formulations which can be applied 
without any dilution whatsoever, so that there is no 
carrier or solvent involved in the formulation. 

Q. Is research also being done to make 
it less sensitive to deactivation by sunlight; is that 
another research area? 

A. It has been in the past, Ms. Kleer, 
although I admit I'm not completely current on what's 


gone on in recent years with that, but there has been 
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research done to identify particular additives that 
could be put into the formulation to screen out 
ultraviolet radiation, for example. 

Q. And also has there been work done to 
increase resistence to washoff by rain? 

A. Yes, there has been some research on 
those types of additives as well. Interestingly, the 
more recent research on B.t., not just in Canada but 
certainly elsewhere, has focused very heavily on the 
toxic crystal which is generally regarded as being the 
toxic component of the formulation, and it is a protein 
crystal and I know there are a number of research 
programs underway to try to come up with technology to 
propagate or produce that crystal as the toxic agent, 
if you want, quite apart from the bacterial spore. 

So that -- in fact in my earlier evidence 
I was asked about biochemicals and this is one of those 
areas where, for example, the toxic crystal in B.t. is 
in fact a biochemical and the research that is going on 
in that area is quite exciting. I can't really predict 
how successful they'll be, but it's certainly an 
exciting new approach. 

Q. Generally speaking, you've talked 
about a number of research areas. In your opinion, is 


this research actually resulting in improved 
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effectiveness of B.t. in achieving foliage protection? 

Aw gitasemy belief thathitiseresuited in 
formulations which are more potent against the insect; 
in other words, does a better job of killing the target 
insect. Whether it results in improved foliage 
protection is largely an operational consideration as 
to how the material is put on and the timing and so on. 

Q. Is there research being done of which 
you're aware relating to improving the application so 
that the problems that one has with B.t. don't occur 
when you're applying it? 

A. What do you mean by -- by what do you 
mean particularly by application problems, I'm not sure 
what you mean? 

Q. Well, you were just talking about 
there has been improved potency of formulations. 

A. Mm-hmm. 

Q. But then you went on. to say that. you 
had to look at the operational considerations to 
determine whether or not you were having or achieving 
improved foliage protection. Has research been done or 
is research being done to improve those operational 
characteristics so that you get improved foliage 
protectaon? 


A. Well, I know that there is research 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,Tomchick,37420 
Smith,Ferguson,Bunce, 

Stanclik 

cr ex (Kleer) 


going on with respect to what they call spray 


formulation research and largely that research is 


trying to deal with the challenge presented by these 


more potent formulations which tend to be extremely 
viscous, they are very, very concentrated materials. 

They can't be delivered with standard 
hydraulic plumbing systems and standard delivery 
systems, so there have had to be some modifications in 
equipment design and equipment operation in order to 
deliver those materials. 

Ove ls witmuruelthate the! formulatyvon -- 
sorry, the strain of B.t. that is used primarily at 
this time is kuxvstakijmormik-U-r—-s=t-a-k-17 

A. Kurstaki. 

Q. Kurstaki? 

A. That's right. 

Q. But there are many other strains of 
Butiothat iexi skye rvsiithatmt rue? 

A. Well, there undoubtedly are many 
others in nature, Ms. Kleer, but there are a number of 
others that have been identified and propagated 
commercially and now are available as commercial 
formulations, and I'm thinking particularly of the one 
that is used for control of biting flies, mosquitoes 


and black flies, and it's a completely separate strain 
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of course which is not effective against lepidopterous 
insects. 

Q. Are there other strains of B.t. which 
are effective or which are being aire cintoaieea for their 
effectiveness against other forest insect pests other 
than spruce budworm? 

A. I'm aware of one other strain which 
is being investigated for bark beetles and my 
understanding is that there has been a strain 
identified that's effective against some beetles, some 
members of the beetle family. 

Q. And bark beetles are a pest within 
the area of the undertaking? 

A. They're a pest, they're not a major 
pest. 

Q. Just for clarification, bark beetles 
are not the same as sawyer beetles; is that true? 

A. They are both members of coleoptera, 
they are both beetles, they have quite different 
morphology generally and they have different feeding 
behaviour. 

Q. I would like to look a bit at the 
long=terms effectsaots Bet es Are) yous famidaarawiths any 
studies which have concluded, or suggested rather that 


B.t. may have a long-term suppressive effect in 
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populations of spruce budworm? 

A. I'm familiar with some work done a 
number of years ago by Dr. Smirnoff in Quebec and then 
I notice also a paper that you gave me to review by 
John Dimond which is dated 1981 in which attempts were 
made to document whether there is a carryover effect 
from one year to the next on spruce budworm. 

Q. Well, why don't we look at that 
Dimond and Spies paper at this point. 

MS. KLEER: And I would like to introduce 
this as an exhibit. (handed) 

MADAM CHAIR: Thank you. 

MS. KLEER: Q. If we can look at the 
first paragraph -- 

MADAM CHAIR: Excuse me. This will be 
Exhibit 1207. 

MS.) KLEERie Sore ys 

MADAM CHAIR: And what is the year of the 
article? 

MS. KUBER?$ Itis#19815 "And the article 
is entitled: Two-Year Effects of Bacillus Thuringiensis 
Treatment On Spruce Budworm, Choristoneura Fumiferana - 
and you can read that for yourself - (Lepidoptera: 
Tortricidae). —-s hows dolyou, say) its tortricidae? 


DEAN CARROW: Tortricidae. 
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MS. @KGEERSMiTortricidae Se lewasiclose. 

---EXHIBIT NO. 1207: Article entitled: Two-Year 
Effects of Bacillus Thuringiensis 
Treatment On Spruce Budworm, 
Choristoneura Fumiferana 
(Lepidoptera: Tortricidae) by 
Dimond and Spies, 1981. 

MS) KLEER: miQGINow Pernechis first 
paragraph does the author -- or do the authors 
summarize four papers which reported observed multiyear 
benefits or carryover effects of single treatments of 
Bestia 

DEAN CARROW: A. I'm not sure whether it 
specifies single treatments there, Ms. Kleer, but 
anyway in general there are four papers that do report 
the possibility of carryover. 

Q. Did Dimond and Spies in this 
particular study find that percentage defoliation in 
the year following treatment; i.e., in 1980, was 
Significantly lower as compared to the check plots, and 
perhaps we can look at Table 1 to confirm that. 

A. Well, I think it's quite a dramatic 
difference between the check plots and the treated 
plots obviously in the year -- well, in 1979 to 1980 
where, in the sense that the check plots received 100 


per cent defoliation in both years; whereas there was 


considerably less defoliation on many of the plots in 
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year two and in year one as well. 

Q. Does this study constitute an example 
of multi-year benefits of B.t. sprayed in one year -- 
sprayed in the year prior to the -- let me rephrase 
EnaAce 

Is this study an example of the 
multi-year benefits of B.t. if B.t. is sprayed in only 
one’ year? 

A. It's used to support that hypothesis, 
Ms. Kleer, and I think there have been suggestions made 
by others as well that perhaps that's a potential for 
opernationalsuse of08.t,.,6 that is; that) itewould’ not 
necessarily have to be reapplied every year. 

MS.9KLEER:;, At jthis.point I'd like to 
introduce a second paper which you have also looked at, 
and this is a 1977 study by O.N. Morris. (handed) 

MADAM CHAIR: Thank you. 

That wil lebeseExhibrt; 2208.0 You dot such a 
good job of this, Ms. Kleer, why don't read this to us. 
MS. KLEER: Shall I read it? 

MADAM CHAIR: Sure. 

MS';) KLEER:» It's called: Long Term Study 
of the Effectiveness of Aerial Application of Bacillus 
Thuringiensis - Acephate Combinations against the 


Spruce Budworm -- and you can read on. 
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---EXHIBIT NO. 1208: Article entitled: Long Term 
Study of the Effectiveness of 
Aerial Application of Bacillus 
Thuringiensis - Acephate 
Combinations against the Spruce 
Budworm, Choristoneura Fumiferana 
(Lepidoptera: Tortricidae) by 
OSNWeMOoT ri Seah. « 

MS's (KEEER "0 >*"Liewercani turn tto page 
1248 in this paper, and if you look at the last 
sentence in the first full paragraph it says that: 

"The fact that population declines were 

greater and defoliation and oviposition 

were lower in the treated than in the 
untreated plots in the second and third 
years indicate a long-lasting effect of 
bacillus thuringiensis treatments." 

Does this study - which you I hope have 
had an opportunity to review - support that conclusion, 
Dean Carrow? 

DEAN CARROW: A. Yes, I would say it 
does support that conclusion, in the sense that it 
gives an indication -- a clear indication of the 
long-lasting effect, a multiyear effect of B.t. 
treatments. 

OreuSo lin ‘your "opinion 1s) there 


sufficient scientific support to conclude that B.t. 


treatments may have long-lasting effects? 
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Ma wellye certainiveif£ you*put 1t in 
terms of 'may have', I would agree with that qualified 
type of statement, Ms. Kleer. 

It! siainteresting ‘that a lot of this work 
actually was -- this particular paper, for example, was 
reported in 1977 and there was substantial interest in 
that particular tactic of using B.t. perhaps on an 
intermittent basis in the late 70s and early 80s, and I 
would also point out that this particular paper raises 
the possibility of using B.t. in combination with very 
low levels of chemical insecticide in the same mixture, 
it points particularly to the use of 10 per cent 
recommended dosage of Orthene along with B.t. getting 
some very good results. 

And for whatever reason that particular 
research does not seem to have been continued, and if I 
had to conjecture on that I would say that probably it 
was because in the early 1980s the quality of B.t. 
formulations themselves increased very substantially 
and the price dropped and research took perhaps a 
different shift. 

Nevertheless, my understanding is that 
hiss Stil le comtne= uSeaonab it miaSsvatmateriall thatt could 
possibly have carryover effects is still a good area 


for research. 


Farr & Associates Reporting, Inc. 


McCormack, Carrow, Tomchick,37427 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Kleer) 


MADAM CHAIR: And Dean Carrow do you 
believe that using B.t. alone, or do you see that 
primarily in combination with also other chemicals? 

DEAN CARROW: Well, it's interesting, 
Madam Chair, again that this was done in the late 70s 
when B.t. formulations were not as effective, so there 
was -- taking those particular formulations that were 
available then and adding a small amount of Orthene 
enhenced their effectiveness, I think Dr. Morris says 
by about 34 per cent in his particular case. 

MADAM CHAIR: Did they use just a pure 
mixture of B.t. anywhere, or was it always in 
combination with Orthene? 

DEAN CARROW: No, I think there was -- he 
had B.t. formulations put on alone for comparison as 
well and I am not sure, Madam Chair, whether that same 
type of research has as much potential now or not 
because B.t. formulations are more effective, they're 
more potent; however it may be, for example, that it 
might be a good thing to look at with respect to 
Spruce, enhancing the effectiveness against spruce. 

MR. MARTEL: If there are long-term 
benefits based on programs, for example, in New 
Brunswick which you say are ongoing, why would -- I 


think you said there were no continuing studies of this 
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nature to your knowledge on the long-term effects? 

DEAN CARROW: Of B.t.? 

MR. MARTEL: Yes. Maybe I misunderstood 
you. 

DEAN CARROW: No, you're right, Mr. 
Martel, .there, really —-=?Isreally, can’ tytell youswhy 
that particular research interest more or less 
disappeared and quite often, quite frankly, it relates 
to an individual who is interested. 

Dr. Morris left forestry in the 80s and 
moved into the agricultural field and his departure may 
have more or less shut down that type of research, no 
one else picked that up. 

But I think you're correct, there hasn't 
been a continuing-sustained effort to try to 
demonstrate the possibilities for using B.t. on an 
intermittent basis rather than an annual basis. 

MS2eKUEER: SAt thisspoint Tudslike to 
introduce another paper or excerpt from a paper. 

MADAM CHAIR: When will it be convenient 
to break for lunch, Ms. Kleer? 

MS. KLEER: This is on the same topic. 
After I've finished with this. (handed) 

MADAM CHAIR: Exhibit 1209. 


---EXHIBIT NO. 1209: Excerpt from a paper entitled: 
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Microbial Insecticides in Canada: 
Their Registration and Use in 
Agriculture, Forestry and Public 
and Animal Health, prepared by 
Special Committee of the Science 
Policy Committee, Entomological 
Society of Canada, June, 1986. 

MADAM CHAIR: Do you have another copy of 
the Morris paper? 

MS. KLEER: Yes, I do. (handed) 

MADAM CHAIR: Thank you. 

MS. KLEER: Could I have the exhibit 
number of that again? 

MADAM CHAIR: 1209. 

MS. KLEER: If we can turn to page 146 of 
that exhibit. 

Oh, yes, for the record, the title of 
Exhibit 1209 is: Microbial Insecticides in Canada: 
Their Registration and Use in Agriculture, Forestry and 
Public and Animal Health, and it's prepared by the 
Special Committee of the Science Policy Committee, 
Entomological Society of Canada, June, 1986. 

Q. If we turn to page 14, which gives a 
list of research and development needs in forestry, 
looking just at Item 3, we've been talking about this 
long-term effects information, and I would like to 


focus on the last sentence in paragraph 3 which reads: 


"If such a phenomenon can be confirmed by 
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further research, the full cost benefit 

of B.t. applications in forestry and 

agriculture may be more fully 
appreciated." 

Dean Carrow, do you agree that if B.t. 
does have a long-term effect that there may be greater 
benefit to the use of B.t. than we typically think 
given that most data only looks at percentage 
protection in the year of treatment? 

DEAN CARROW: A. Yes, I would agree with 
that as a generalization, Ms. Kleer. I guess with the 
qualification that we really haven't looked 
systematically at the long-term effects of other forms 
of insecticide as well. 

In fact, there is no reason .to think that 
sublethal doses of a chemical, for example, may not 
have continuing effects on the population, continuing 
adverse effects as well, but I think it is a good area 
for research, particularly with respect to B.t. 

Ov ebonatoatapoint .awltnoerespects to 
chemical insecticides, would you expect that there 
would be a growing resistance to chemical insecticides 
over time as compared to biological insecticides? 

MS. CRONK: Sorry, by whom? Do you mean 


by the insects? 
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MS. KLEER: Sorry, my question was -- 
yes, resistance by the insects who are affected by 
these insecticides. What else would it be? 

MS. CRONK: I just wanted to be sure. 

MS. KLEER: Okay. 

DEAN CARROW: I don't -- you're talking 
specifically about the potential for resistance to 
insecticides-—- 

MS. KLEER: Q. Yes. 

DEAN CARROW: A. --part of the budworm 
population. 

Q. And I would like to have you compare 
that between chemicals and biologicals. 

A. From a purely scientific standpoint, 
it's difficult I think to build an argument that says 
that there is less potential for resistance developing 
MOs.tC.a@cthan with chemical; 

The reason being that the way in which 
that resistance mechanism operates or develops is that 
regardless of what control agent is put on against an 
insect population, usually a certain percentage of that 
population in fact survives the toxic dose. Some of it 
of course -- some of them are not exposed, but given 
that a certain percentage of that population is exposed 


to the toxic agent, be it B.t. or chemical, ingests it 
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Or absorbs it through the skin and survives it, there 
is a good possibility that there is a genetic basis for 
thats panticulan survival. in etact,.chney, vesgot 
something that's genetically dictated there, either 
physiologically or biochemically that makes them able 
to withstand that. 

Those survivors, of course, go on to the 
next generation and they form the genetic base for the 
next generation of insects, and I see little reason why 
B.t. would not impact in exactly the same way on an 
insect population as a chemical, such as matacil, would 
impact. 

Ocoee DULL ee hues toate GeeyOlmLOOK. at 
the long-term, that B.t., being an animal as opposed to 
a chemical, will also evolve and develop 
characteristics that a chemical -- a chemical is a 
chemical is a chemical and it doesn't change over time 
unless you change the UeatENe eth, Ioie abiel@ sh. veel a BOREL 
also evolve over time, isn't it fair to say that you 
would expect in the long term that B.t. could also 
evolve so as to counteract any resistance that was 
developing in the insect population? 

AS ThemB.t.k,..specitically kurstaki, 
that is commercially formulated, we hope is not 


evolving too much that would give the regulatory 
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authorities some real cause for concern. 

In fact, one of the primary arguments of 
the formulators has been that in fact it's a static 
organism and that we operate on the assumption that the 
microbe itself is not evolving, it produces a protein 
crystal, which I mentioned earlier, which certainly is 
not evolving, that is a standard chemical composition, 
so that the stress on the insect from one year to the 
next, if you want, should be virtually the same. 

In nature, I would agree, Ms. Kleer, that 
B.t. probably is evolving in nature under natural 
circumstance, but not within the context of 
commercially produced products. 

Q. I agree agree with that, but you 
could -- presumably if resistance were to develop at a 
later point in time, you could select B.t. for 
characteristics where it had shown that it was meeting 
the developing Poe eea the insect populations? 

A. Well, certainly if we accept the 
whole new thrust in biotechnology as a society, then 
there are a lot of opportunities for genetic 
improvement, as well as genetic engineering. 

I might point out, because I wouldn't 
want to leave the impression with the Board that this 


is a problem, that there has been absolutely no 
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evidence whatsoever that forest insects are developing 
resistance to pesticides that have been used. So it's 
not at all the same phenomenon that's observed in 
agriculture. 

Q. Is that perhaps because the study 
period has not been extensive or... 

A. I think it has been extensive enough. 
Agricultural scientists will, I think, tell you 
generally that within 20 generations of an insect being 
exposed to a particular pesticide there should be 
evidence of resistance building up in that population. 

We've had nearly 40 years of spraying of 
spruce budworm, granted using different chemicals, but 
that's part of the strength of the approach, I think, 
is not to rely on one particular material, and there 
has been no evidence off of that. 

I think primarily it is because in any 
given year the proportion of the epidemic that is 
actually treated with an insecticide, be it B.t. or 
chemical, is really relatively small, relative to the 
entire population that covers eastern North America. 

We are talking -- I think in my oral 
evidence I mentioned that in the peak year back in the 
Mids JA0Sselathinkseuthere0 sorrel le percent? oficthe 


epidemic was sprayed and that was a peak year. 
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Generally it is only a very small percentage of the 
epidemic that gets sprayed. So only a small protion of 
it is actually exposed to that insecticide and, 
therefore, there is a limited opportunity for 
resistance. 

O ae ge t dra Can we look for a moment 
back at page 14, paragraph 3 of Exhibit 1209, and I am 
referring to the study by Smirnoff 1938. I will just 
read the summary there: 

"Smirnoff (1983) demonstrated that a B.t. 

treatment on spruce budworm in Quebec had 

a debilitating effect on survivors. 

Survivors of chemical insecticide 

treatments were more vigorous and had 

greater energy reserves than B.t.-treated 

Survivors or untreated populations." 

Now, are you familiar with this Smirnoff 
1983 paper which is entitled Residual Effects of 
Bacillus Thuringiensis and Chemical Insecticide 
Treatments on Spruce Budworm, and it was published ina 
journal called Crop Protection? 

A. I don't believe I have ever read that 
particular paper, Ms. Kleer, although I was familiar 
with Dr. Smirnoff's work generally because he is 


reported on it in other forms. 
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Q. All right. Well, then, let me ask 
you generally. You had said earlier that there was no 
evidence of developing resistance to chemical 
insecticides. Now, when I read that statement there 
Chai: 

"...Survivors of chemical insecticide 

treatments were more vigorous and had 

greater energy reserves than both 

B.t.-treated survivors or untreated 

populations..." that suggests to me that 
there is some level of increased resistance to chemical 
insecticide treatments, and I would ask if that 
statement indicates the same to you? 

eNO pel GOCSnntaedteall. abr. 
Smirnoff's work, as I recall, and again I have to 
apologize because I haven't read that paper 
Dattleulauly, sbUGgaSel, recall, ethe Line .ofatnat 
PapliculdieteseancieDr ssomi rT noLh was USiNngad spanticular 
biochemical indicator, an enzyme indicator within the 
spruce budworm as an indicator of vigor. And I know 
from having attended scientific meetings that there was 
considerable debate over the merits of that particular 
approach and, to the best of my knowledge, that 
research has not been continued. 


Omer lievOUG OD1LntOn, Lo slLongsterm 
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effectiveness of B.t. applications were to be further 
explored and it was found in fact to be so that there 
were long-term effects of B.t., would you say that that 
long-term effectiveness of B.t. applications versus 
chemical insecticide applications, having a shorter 
term effect, if that is so, would that be an important 
consideration in your view in making Salley GSeisiene 
as to whether or not you should limit yourself to B.t. 
versus chemical insecticides and B.t.? 

Avstelwchink s1tlswan approach, jMsia Kleen, 
that has some merit with respect to particular types of 
Situations, and I am thinking here particularly of 
commercial forests, commercially operable forests, that 
again are part of the 20-year management plan cycle 
and, in fact, are scheduled for the harvesting. 

There is a possibility, and I would 
emphasis it is only a possibility, that those forests 
in fact could be protected with an intermittent 
application of a material like B.t. rather than 
necessarily an annual spraying program. 

However, there are whole classes of 
stands and forests where that particular tactic would 
really be inappropriate, and I am thinking particularly 
about high value stands, seed production areas, 


research areas, high value plantations, where growth 
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and yield was really important and I am also thinking 
of the major pest that we shouldn't forget, that 
resource managers have to deal with in this province, 
called forest tent caterpillar which is not a problem 
with respect to timber management, but it's a major 
public nuisance problem and in fact it is routinely 
sprayed on an annual basis, just in order to make 
recreational areas more attractive and acceptable 
during outbreak periods. 

So I guess what I'm saying in summary is 
that it is a tactic that has certainly some potential 
in certain circumstances. 

Ocyeust fores-sthemiast point for 
Clarification. You said it would be a tactic with some 
potential for commercially operable forests that are 
operable -- that are planned for in the 20-year plan, 
but then you talked about high value stands. What do 
you mean by value stands as opposed to commercially 
operable forests? 

Ae Well, I think high value™stands -— 
and I would have to be corrected by my colleagues if I 
misinterpreted this, but the Ministry uses that 
terminology to refer to stands where there is a 
particularly high value attached to them, either in 


terms of a product or use pattern, parks, for example, 
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come to mind, young plantations where there has been 
heavy investment in the establishment of those 
plantation, seed orchards where there has been heavy 
investment in the establishment of genetically improved 
Or superior strains of trees, just as a few -- just as 
an example of some of the types of stands. 

MR. FREIDIN: Madam Chair, for your 
information, those forests are defined on page 151 and 
152 of Exhibit 604A which was the witness statement for 
Panel 13, Volume I. 

MS. KLEER: Thank you. 

MADAM CHAIR: Exhibit 614A? 

MR. FREIDIN: 604A. 

MADAM CHAIR: 604A. 

MS. KLEER: All right. This would be an 
appropriate time for a break. 

MADAM CHAIR: All right. How long will 
you be this afternoon, Ms. Kleer? 

MS. KLEER: I would hope not more than 
two hours. 

MADAM CHAIR: We will have lunch now and 
the Board will be back at ten to two. 
~-- Luncheons recess takengats 12220 pam. 

— Ons cesuminggathinibog pein 


MADAM CHAIR: Please be seated. 
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Ms. Kleer? 

MS. KLEER: As I know you don't want to 
be here Friday night, if at all possible, I have 
decided that we don't have to look further at the study 
that we talked about earlier, the B.t. and the 1983 
report. 

MADAM CHAIR: We didn't make that an 
exhibit anyway. 

MS. KLEER: No. 

On Okay. | liiwemecouldvturn torsTablewh2, 
page 173, which is the table entitled Major Forest 
Insect Pests in the area of the undertaking, and then 
also we will be looking at 174 as well. 

Dean Carrow, it's your evidence, is it 
not, that of the major pests in the area of the 
undertaking, which you have indicated here in Table 12, 
there are 12 pests for which no control agents are 
available; is that correct? 

I believe your evidence on page 174 
refers to 1l major forest pests, but it was 
subsequently revised to say 12 major forest pests? 

DEAN CARROW: A. Yes, that's correct and 
they are 12 for which there is no available biological 
control. 


GumbOkaye 
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Aco IN. Oothersswords munderethe current 
provincial policy of no chemicals, there is no control 
available for 12 of those 15 pests listed. 

Q. Now, you have reviewed, I take it, 
Mr. Churcher's evidence given in Panels 12 and 13? 

A.. Yes,,1_have. 

Q. Now, I can refer to the page 
reference, if you wish, but perhaps you can just do 
that without looking gat ats 

I believe it was his evidence that there 
were only four major insect pests of concern within the 
area of the undertaking and those were spruce budworm, 
jack pine budworm, gypsy moth and forest tent 
caterpillar; is that correct? Is that your 
recollection of his evidence? 

A. I'm sorry, I would have to reread the 
transcruptittolelanrtyecnat < 

Q. Okay. Can we refer then to Volume 
110 tofstthes transcerapt,P page’ i8,64 9... Do, you, have it 
there? I can provide it to you, if you wish. 

MADAM CHAIR: Does the Board need this 
transcript, Ms. Kleer? 

MS. KLEER: You may want to refer to it. 
I had asked Michele Devaul but I guess -- it's not 


there? 
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Well, it could be. 


Well, the only reason I am 


doing it is for him to confirm what the evidence stated 


and if he does that perhaps you don't need to refer to 


laces 


Q. I reviewed pages 18,349 to 18,356 in 


coming up with that list of four major pests. So I 


would ask -- I would believe that that statement was 


probably made at 18,349, about the four major pests. 


DEAN CARROW: 


A. The words that I see 


here, Ms. Kleer, that deal with that are "four insects 


of current concern". 


Q. Okay. 


A. That's the exact language that's 


used. 


Oven ol ght 


MADAM CHAIR: 


MS. KLEER: 


MADAM CHAIR: 


MS. KLEER: 


This is whose evidence? 
Mr. Churcher's evidence. 
Thank you. 


Q. And what page reference 


is that, for the Board's information? 


DEAN CARROW: 


MADAM CHAIR: 


MS. KLEER: 


A. ) That!’ s* 18,349" 
Thank you. 


Q. Now, of those four 


insects of current concern, three of them; namely, 
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spruce budworm, jack pine budworm and forest tent 
caterpillar, have registered for use against them B.t.; 
is that correct? 

DEAN CARROW: A. Yes, that's correct. 

Q. Now, in your evidence, Table 12, 
showing the major forest insect pests, you did not 
include the gypsy moth as being what you would term a 
major pest. 

Aca? NOvyacks Gdn: 

Q. Could you explain why? 

A. Yes, because specifically Table 12 is 
an extract from the Annual Report of the Forest Insect 
and Disease Survey by Great Lakes Forestry Centre, 
1987, .datedyinelD87. 

And the table that's headed, Major Forest 
Insect Pests in the Area of the Undertaking, gypsy moth 
in 1987 was not considered a major insect pest in the 
area of the undertaking and so I deliberately did not 
include that particular pest on this list. However, I 
have given in oral evidence since that time an 
indication that gypsy moth has moved into the southern 
part of the area of the undertaking in the latter part 
of the 1980s. 

OrmAlIATi ghee tuusbatoelookybriefily at 


your evidence on gypsy moth at page 171 your statement. 
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Just to summarize, is it true that MNR did not use 
B.t.k. until '86 and 1987 against the gypsy moth? 

Awe loewas used in’ 1982 “In fact, there 
are 263 hectares sprayed in that particular year, but 
that was a very small portion of the overall 
infestation, but you are correct in a general that it 
was not used in an operational sense until 19 -- really 
until 1986 on a large scale. 

Q. Now, is it also true that in 1986 the 
outbreak had reached a severe level? 

A. It reached its peak in 1985 and in 
1986 it was certainly still very widespread. 

Q. Do you have any basis to conclude 
that had chemicals been used in ‘86 and '87 that you 
would have achieved a higher success rate against the 
gypsy moth in terms of controlling it? 

A. As our evidence indicates, Ms. Kleer, 
i-don’ tethink#that=——-=and=1" think I*tried to*° make that 
point very strongly, that by the time the epidemic had 
expanded to those proportions in '85 and '86, in fact 
the opportunity for controlling that outbreak had 
essentially been lost regardless of what material you 
are uSing. 

The purpose of the programs in those 


years since 1985 I believe has been protection of 
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foliage. 

Q. Were you using this particular 
example to suggest that it was the no-chemicals policy 
which caused this situation to arise; 1.e., that gypsy 
moth had basically gone out of control? 

A. There were two factors here. One was 
that at that particular time in 1982 the Ministry had 
in place an internal policy that dealt with -- or 
certainly still deals with the aerial application of 
insecticides for use against forest pests, and one of 
the three purposes of aerial spraying -- in fact the 
first purpose of aerial spraying was to bring 
developing epidemics or outbreaks under control, 
referred to commonly as outbreak control. 

That opportunity for outbreak control 
existed in 1982. It was lost because that particular 
tactic or strategy was not followed at that particular 
point in time, regardless of which material was used, 
and in fact it expanded into the problem that was much 
more severe and much more widespread. 

I might say that in 1982 one of the major 
factors that contributed to that decision, of course, 
was the proposal to use -- the commonly used registered 
insecticide which was sevin. At the particular time 


when the decision was made, B.t. was not even 
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registered for use against gypsy moth. So the 
pesticide of choice, if you want, from year to year was 
sevin, particularly to bring outbreaks under control. 

Q. Is it fair to say that had B.t. been 
available at that time as a formulation registered 
against the gypsy moth and had it been used at a large 
enough scale that this outbreak that occurred -- well, 
that peaked in '85 and then continued on, might have 
been controlled or can you make that statement? 

Ate. Thaite se qui tesa soig leap of @taith, 
largely because in 1982 the efficacy of B.t. against 
gypsy moth was really still very questionable, and I 
say that on the basis of use in the United States, as 
well as some very preliminary testing in Canada, but 
primarily based on the U.S. experience. The efficacy 
of) Bit. tovbring®an outbreak under control; that is, to 
achieve very high levels of population reduction, was 
really quite questionable, also bearing in mind that in 
1982 the formulations of B.t. were not as potent as 
they are now. So we are dealing with a different 
product. 

Q. If the same -- well, just to clarify. 
At present, B.t. can be used against gypsy moth; is 
Ehatecorrecty,. 


A. Yes, that's correct. It's registered 
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for use. 

0: wAlLl, nights,» .Soiwuthethescuncent 
no-chemicals policy, if another outbreak were seen to 
be happening and they wished to achieve the first level 
of control; namely, outbreak control, MNR would have 
available. to,nit Bato mesethateconnect.2 

A. Under the current policy, that's 
raghicr, 

Q. So under the current policy, then, it 
is possible that the same level of outbreak that 
occurred in 1985, '86, '87 would not have happened if 
B.t. had been used in the formulations that are now 
presently available? 

A. I couldn't support that at all, Ms. 
Kleer, primarily because, to the best of my knowledge, 
the use of even the current formulations of B.t. for 
the express purpose of achieving population reduction 
and outbreak control has not been demonstrated. 

It has been used for foliage protection 
and is being used for foliage protection, but, to the 
best of my knowledge, it hasn't been verified that it 
could bring an expanding outbreak under control; that 
is, to achieve those levels of population reduction of 
90 or 95 per cent which are necessary. 


O.-. MBUEMISHfOliage —pEotectiongnotiua 
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desirable, if less desirable, but it is still a 
desirable goal as compared to outbreak control? 

A. In the overall context of pest 
Management, it's the last resort. 

Again, in my oral evidence I think I 
tried to convey to the Board the message that, in fact, 
the gypsy moth situation represents, in my own personal 
career, a once in a lifetime opportunity. The 
opportunity to bring a new pest under control in the 
very early stages simply occurs very, very rarely. 

It's the first time I have seen that personally in my 
own experience. 

Ot eDOTYOUN——=sorny. 

©. "And so*that particular Cactic*or 
strategy was at the time, I think, a very valid 
strategy and it was proposed on the basis that by 
acting in 1982 we wouldn't have the problem we have now 
in the late part of the 1980s and early 90s. 

Q. But given the historical set of 
events that occurred, we also don't have any evidence 
to say at this point that sevin, had it been used at 
that time, would have achieved outbreak -- what's the 
first level of protection outbreak? Control? 

A. Yes. No, I would disagree with you 


on that. Again, in my evidence I pointed out that 
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sevin had been used historically by Agriculture 
Canada's plant quarantine division to bring outbreaks 
of gypsy moth under control in various locations across 
Canada. 

This insect probably is still regarded as 
an introduced pest because it originated from Europe 
and under the Plant Quarantine Act, Agriculture Canada 
has responsibility for carrying out controls of 
introduced pests. Up until -- well, they still do it 
in Canada, but up until 1982 they had routinely treated 
small pockets of gypsy moth across Canada with sevin to 
achieve outbreak control, their level of success had 
been very, very high. 

Q. Had any of that been done in the area 
of the undertaking or was that -- 

A. No, because the insect had not 
expanded or not dispersed itself into the area of the 
undertaking. It had been done throughout eastern 
Ontario, throughout Quebec, Vancouver, locations such 
ase chats 

Q. Is it fair to say that you can't make 
a certain statement given that we haven't seen the same 
setting; i.e., the area of the undertaking geographical 
and climatic setting, that you don't really know that 


within the area of the undertaking sevin would have had 


Farr & Associates Reporting, Inc. 


McCormack, Carrow, Tomchick , 37450 
Smith,Ferguson,Bunce, 

Stanclik 

cr ex (Kleer) 


the same effect? 

You are basing your assumption -- sorry, 
you're basing your conclusion on other jurisdictions 
and: thewresults: off Bit. ==-'sornry) not 'B.jt.5) off Sevine in 
other jurisdiction as used against gypsy moth? 

A. Well, that's true. It would have 
been very hard to demonstrate that in the area of the 
undertaking since gypsy moth wasn't present in the area 
of the undertaking. 

Ose TAlNeraghts 

A. But it was present throughout the 
northeastern United States, the Maritimes, southern 
Quebec, southern Ontario, coastal British Columbia and 
in all of those cases Agriculture Canada used sevin to 
bring outbreaks under control and used it with a high 
degree of success. 

Q. Would you be able to tell me whether 
or not the formulation of sevin which was used -- would 
you be able to tell me what diluents were used with the 
sevin that was used to achieve those levels of control? 
Was it diluent 585 or was it some other carrier? 

A. I would have to go back and try to 
get that information from Agriculture Canada. It's 
not -- I might say that information generally isn't 


part of the public’ record. 
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I can tell you that during that time 
period two formulations of Sevin were commonly used; 
one was the Sevin-4 oil which was diluted in an oil 
carrier and the other was the wetable powder and those 
were the two common formulations used around that time. 

Q. Was Sevin-4 oil more or less common 
than the wetable powder or can you not give that? 

Aig cance cetivyourtnate 

QO. You don’t knowlthat,wall wight. 1 
would like to look more closely at the major pests in 
the area of the undertaking that you have shown in 
Table 12 at page 173. 

Firsts ofsall,s lookingvatitche, = well, 
before I get into that. Just for the sake of 
clarification again, to have it before the Board, when 
you use the word major how is that word used? In what 
sense is that word used? 

A. This is the exact word that is used 
by the Forest Insect and Disease Survey of Forestry 
Canada in their annual report, and my interpretation of 
that is that by major they mean it is a pest that 
causes moderate to severe damage on trees of value -- 
on tree species of value. 

Q. That does not mean that it 


necessarily is causing it currently, but it has the 
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potential to cause that? 

Aseiin 29387 t=-e@Tableel2ereéfersstova 
specific situation in 1987 in which all 15 of those 
pests were causing or did cause major damage on those 
trees, on those species. 

Q. All right. Now, the black army 
cutworm, it's true that it attacks seedlings; is that 
correct? 

A. Yes, thats correct. 

Q. And could you give me an indication 
of the size of a black army cutworm infestation? What 
would be a typical area size? 

A. What I would like to do, Ms. Kleer, 
is defer to some of my industrial colleagues because 
they've had direct experience with black army cutworm, 
so I would have ask them to comment on that. 

MR. TOMCHICK: A. In the evidence that 
gave earlier on, we indicated -- or I indicated that 
incidents with black army cutworm, we noticed the 
incidents on a sporadic basis initially; however, the 
incidents is increasing and I can't comment on the 
extent of each individual infestation, although the 
number of incidents of infestation are increasing and 
attribute that mainly due to the increased level of 


renewal we are doing in that there are more young jack 
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pine stands available for this insect to infest. I 
can't comment on size of the infestations. 

Q. Is it something that reaches outbreak 
status quickly or is it something that can be 
controlled prior to reaching outbreak status? 

A. wole donnetknows 

Q. Does anyone here on the panel know 
that? 

DEAN CARROW: A. I think I could just 
comment from personal experience, Ms. Kleer, although 
it isn't specific to the area of the undertaking, but 
it is the same insect. 

I have seen this insect in British 
Columbia and I have seen examples of plantations that 
are in the order of perhaps 80 hectares in which it's 
very difficult to find a living seedling left. In that 
particular situation, and I'm not sure whether it 
applies to the area of the undertaking, the cutworm is 
particularly severe after the area has been burned, 
Silviculturally burned in preparation for the planting. 

So it's an area that's had prescribed 
Fire as a silvicultural treatment and that seems to 
make that area much more susceptible to black army 
cutworm attack and, as I say, I have seen instances of 


virtually entire plantations destroyed within a very, 
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very short time period, and by that I mean within a 
matter of a few weeks. 

It's not unlike those of us who grow 
tomatoes and find that when we put them in the ground 
and come back a week later and there is no evidence of 
them at all, we know that the cutworm has been there. 

OF 2 fs Ste true that within’thetarea of 
the undertaking that adjusting the planting time of 
seedlings to correspond with the pupal stage of the 
black army cutworm has been effectively used to prevent 
seedling mortality? 

Are you familiar with that or is anyone 
on the panel familiar with that? 

MR. TOMCHICK: A. No. 

Q. Perhaps I can refer to Volume 110, 
page 18,367 and you have a copy of that before you. 

MSEGCRONK?V9H 87S 

MSSOKDEERC Gs 1853 67/4 

MS. CRONK: Thank you. 

MSE@ALEER‘E O.s@2£ you could review that 
quickly. I don't know who is best suited to answering 
the question, perhaps I will address my question to 
Dean Carrow. 

A. Yes, okay, I have read over Mr. -- I 


believe it is Mr. Churcher's evidence. 
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Q. Were you familiar with this type of 
control’ prior to *reading that? 

A. I was familiar with it as an 
alternative, that's right. 

Ona > Inyvyourtiopinion,s tsnet that «Method; 
i.e., adjusting the planting time of the seedlings, an 
effective way of controlling the black army cutworm 
which does not require the use of a control agent, a 
biological or chemical control agent? 

A. I could certainly agree that that 
particular alternative has some promise. I wouldn't be 
prepared to say that that's a universal solution for 
all seedling species and all black army cutworm 
Situations. 

Q. Dean Carrow, are you aware that the 
Entomological Society of Canada has stated that the use 
of the alfalfa looper NPV or nuclear polyhedrosis virus 
merits further use for control of the black army 
cutworm. I can refer you to the reference if you wish? 

A. No, I'm not aware of that. 

O- esOkay. Glivwercouldplookv ate Exhibit 
1209, page 14, and that's the Microbial Insecticides in 
Canada paper. 

A. Sorry, what page is that? 


Q. Page 14. 
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A. Which section are you referring to. 

Q. I am searching for that at the 
moment. Yes, in paragraph 5, at the second last 
sentence, it says: 

"There are NPVs of balsam fir sawfly, 

jack pine sawfly, red pine sawfly, and 

eastern hemlock looper; also included in 

this list is alfalfa looper NPV for 

control of black army cutworm." 

Then it goes on to Say: 

"Efficacy tests should be conducted so 

that whitemarked tussock moth and rusty 

tussock moth can be added to the Vertuss 

label." 

THE REPORTER: Excuse me, Ms Kleer. 

MS7 *KLEER: *@1t“s®at=pagesl47 1i@you*wrsh 
I can read that into the record again. 

THE REPORTER: Thank you. 

MADAM CHAIR: Could you tell us again 
what NPV stands for? 

MS. KLEER: It's nuclear polyhedrosis, 
Chidue sep -O-1l-y—-N-—e-O-1r_O-S-1-S,. ViLUS. 

And I will read that sentence again. 

"There are NPVs of balsam fir sawfly, 


jack pine sawfly, red pine sawfly and 
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eastern hemlock looper; also included 

inv this list is al faltasloopeneNeVecor 

control of black army cutworm. Efficacy 

tests should be conducted so that 
whitemarked tussock moth and rusty 
tussock moth can be added to the Vertuss 
label.” 

Now, this, just to confirm then, Dean 
Carrow, if you read that whole paragraph in context is 
it not the case that the Entomological Society has 
indicated that the black army cutworm could be or 
should be -- the use of the alfalfa NVP should be 
investigated for the black army cutworm? 

DEAN CARROW: A. That's not what that 
statement says, but, on the other hand, I wouldn't 
disagree with that suggestion, Ms. Kleer. It says: 

"There are NPVs of balsam fir sawfly..." 
et cetera, .)....a)SO-Inc Uudedein hic liste. seaefaboa 

looper NVP for control of black army 

cutworm." 

In other words, they have identified the 
existence of the virus which has potential against 
black army cutworm. 

On, Ale rignt sl felecoulde Ustmcakcevou 


back to the prior sentence, it says that -- after 
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listing NPVs that are currently available, it also 
says: 

"A few other viruses are at an early 

stage of development and merit further 

research to determine if they are 

potentially useful microbial control 

agents." 

And that was the basis of my question. 

A. I would certainly agree with that 
statement. 

OreTAll ri ght: 

A. I would want to point out, though, 
Ms. Kleer, as of 1990 that virus is not available for 
use against black army cutworm. Its efficacy has not 
been demonstrated and, more importantly, it is not 
registered for use, nor is it commercially available. 

Q. No, I appreciate that. If we can 
look then at weevils, I would ask the same question and 
perhaps again I would have to refer to the panel. 

Could anyone indicate for me the size of 
the outbreaks of weevils? Has anyone had experience 
with that? 

MR. BUNCE: A. I had experience with the 
white pine weevil on jack pine plantations and it has 


become fairly widespread throughout the FMAs that we 
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have, the Upper and Lower Spanish Forest, and I would 
not consider it as epidemic proportions; however, we 

have seen a higher incidence than we have noticed in 

earlier years. 

QO. Are you familiar with the length of 
its cycle, an outbreak cycle for this particular 
creature? 

A. I would say no. 

Q. Is there anyone else familiar with 
that; in other words, is it something like spruce 
budworm that keeps going and going and going? 

MR..# SMLUH ss *fA.ss) sl “mefamitiar=-with=that 
particular pest on the Spruce River Forest FMA where 
we have done simultaneous Bracke seeding projects and 
aerial seeding projects. 

The pest, this is from aerial 
observation, seems to establish itself on about 5 to 10 
per cent of the trees. As opposed to spruce budworm 
where every single tree may be infested, the weevil 
moves around on a year to year basis and over a period 
of five or six years, although it's not infesting, say, 
90 to 95 per cent of the trees at any given point in 
time, it may damage every tree over a period of a 
longer time and, therefore, it is a very difficult 


Insectyto Control. 
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DEAN CARROW: A. It is not a strongly 
cyclic pest in the context of forest tent caterpillar 
Or insects like that, Ms. Kleer. 

Q. Would you say, then, that it is 
something of less concern than the spruce budworm? Is 
that a fair comment. 

MR. SMITH: A. Depending on what your 
priorities are. We have jack pine plantations where if 
your No. 1 priority is lumber production; i.e., saw 
logs, the weevil is capable of inflicting damage to the 
point where essentially every tree in the plantation is 
deformed. 

If;the priomityees inethis#particular 
case, if this plantation is in relatively close 
proximity to your manufacturing plants, I would -- you 
know, on an equal basis in terms of magnitude, it's a 
lot smaller, but on that particular land plantation it 
is a major problem. 

Q. So if you look across the area of the 
undertaking, given that there are different goals, 
would you say that the weevils are equally of concern 
across the area of the undertaking or would it depend 
upon what your goal is in terms of production? 

A. I am only familiar with the weevil 


situation in my particular area, which is the Spruce 


Farr & Associates Reporting, Inc. 


Smith, Ferguson, Bunce, 
Stanclik 
cr ex (Kleer) 


River Forest FMA, and I am not in a position to 
classify it over the area of the undertaking in that 
context. 

Q. Perhaps, Dean Carrow, since you have 
a better understanding. 

DEAN CARROW: A. -I think I would defer 
to Mr. Bunce who has a situation in which perhaps the 
weevil is a little more significant as well. 

Os7q@Beforei you dorthat® 1f i can’yust’ ask 
you one more question, Mr. Smith. Can you think of 
examples where the product that you were seeking to 
harvest -- or produce, rather, you wouldn't be so 
concerned about the weevil? 

MRe SMITH: OATS OKay. ein) thetsrtuation 
that I am familiar with, which is primarily jack pine, 
it is a major problem on a fairly significant portion 
of our jack pine regeneration areas. 

The majority of this renewal effort, and 
it has been stated previous to this, is from about 1981 
on. We are in a Situation now in reviewing the 
literature and looking at what we can expect 30 to 40 
years down the road from this pest. 

So, No. 1, I haven't harvested an area 
that has had weevil damage over a period of time, so I 


am not sure of the types of trees that we are going to 
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be creating, but I do know in some of our jack pine 
renewal areas, sawlog production or producing sawlog 
material is a priority and we feel that it will damage 
some of those sawlogs. 

Q. But this is your first experience 
with the weevils; is that fair? 

AO wExactlyz 

Q. Okay. Mr. Bunce? 

MR. BUNCE: A. As I said, we've had an 
increase in the weevil that we have noticed on our 
young jack pine plantations and we brought that to the 
attention of the Ministry. In fact, they already knew 
about it. We talked with them about what we could do 
to see if we could find out some methods for control of 
those. I believe that’ there was some clipping that was 
done in a small area to see what we can do in that and 
bring in the tops. 

In addition to that, we have assisted in 
a research project with the University of Toronto in 
which 40 or 50 trees - I think it was 40 trees - were 
selected from certain areas, the research people 
selected them. We had these mature trees harvested, 
they were shipped to a sawmill, they were sawed into 
lumber, the lumber was graded and the research people 


are then going to try and determine if the grade was 
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less from the effect of weevil damage 40 years ago or 
50 years ago. 

Now, that research, as far as I know, is 
still ongoing, but that's the point that we are at now. 

Onyewso atithisipointg, then, it 2sn 
clear, no one knows whether or not the weevil will 
affect the grade -- negatively affect the grade of the 
jack pine? 

A. That's correct; however, we are 
sufficiently worried because we have young plantations 
that we have invested considerable amounts of money 
into to see if we could find out whether that will 
actually effect the grade or not. 

Q. Okay. 

-MR. TOMCHICK: A. If I might add, the 
nature of our concern with regard to this pest is that 
we don't have a control for it; whereas we do have 
controls for the other -- some other major pests. 

MRO SMITH:> “At TE ad "could? alsoradd*to 
that. We're participating co-operatively in the 
Ontario Tree Improvement Program where we have 
established family tests, and when I apply family 
tests, we selected 400, in this case jack pine 
individuals and from those individuals through a 


roguing process and testing process-- 
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- Sorry, through a what process? 


we ROoguing: 


Q 
A 
Qem ReCegauai-nsg ; edoryourknow-: 
A. Sounds close enough. 
QoeaOkay: 
A. We've established a jack pine test 
and from that material, by testing that material in 
terms of growth, of form characteristics, performance 
over a period of time we will pick individuals from 
that test and plant them in an orchard and they will 
produce improved seed for not only Abitibi-Price in 
Thunder Bay area but the Ministry of Natural Resources. 

And we had a weevil infestation in our 
test and the problem with that is that it's interfering 
with the genetic gain comparison; in other words, the 
weevils in there are creating just formities, crooks 
and that type of damage, and we are in the process of 
Enyingetoscontrol® thatepartacular? pest) Pnyour famidy 
tests. 

Q. And what control mechanisms, if any, 
have you used? 

A. Okay. We have tried three things; 
one was the weevil overwinters underneath the tree as 
opposed to being in the tree, so we attempted to remove 


vegetation. One point I would like to make before I 


Farr & Associates Reporting, Inc. 


24 


25 


McCormack,Carrow,Tomchick,37465 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Kleer) 


carry on, this area is not in the area of the 
undertaking but it is directly adjacent to the area of 


the undertaking. 


Q. North, south, west? 

A. West. 

QO. West. 

A. West, by five miles. 

Q. Is it comparable forest type? 

A. Comparable forest type. 

On OK ain 

A. It's comparable. We have also 
clipped the trees and that's -- the adult will lay eggs 


and there is a period where they're vulnerable before 
they vacate back to underneath the tree, that if you 
clip the terminal you will indeed capture the host 
pest. And we have also sprayed, in this case, ground 
application for a product of methoxychlor and that was 
done this past spring. 

Q. This clipping that's been referred 
to,,,that.srasfiormhofemechantcalsacontrol+sisathatea fair 
classification? 

At imThateis . raghts% 

Q. And have you done any analysis of how 
effective that is, or could you tell me based upon your 


experience how effective that clipping is in terms of 
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controlling the weevil? 

A. Okay. Unfortunately, we won't be 
able to make that determination until this July and 
August. The clipping was done last August, the insect 
damage would appear generally throughout the summer 
months. 

Q. Mr. Bunce, I think you referred as 
wellSto Yclipping: 

MR AEBUNCH 2 (As@ Yes, “Iidid: 

Q. And have you seen the results of 
that? 

A. I can only comment in a general sense 
on this, that I know they did the clipping and they did 
it over a one-week period or whatever and, as I 
understand, you have to clip them at the time when the 
larvae are still in the need of coming down, so they 
had clipped them two years ago. I understand that they 
did make some test trees and control plots in there. 
What the results are at this point, I don't know. The 
clipping was done by the Ministry of Natural Resources 
when the plots were set up. 

Q. All right. Perhaps we could look for 
a moment at Exhibit 632 Question No. 6 by OFIA/OLMA, 
and that's a Panel 13 MNR Interrogatory. 


MR. TOMCHICK: A. Question No. 6? 
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Yes, Question, Nosms6e,in¥Exhibat 632. 


10 


MR. FREIDIN: Do you have any extra 
copies? 

MS. KLEER: Do you have a copy of this in 
ETON GEOL ayo 

MR. TOMCHICK: I have one. 

MR. ‘BUNCE: No. 

MS. KLEER: Q. I'm sorry. Does anyone 
else on the panel have a copy? I'm going to direct my 
question touMr. Bunce, if wl emiughte 

DEAN CARROW: We have a copy here. 

MR. soML UN see bass. that 4uo); Mr os Bunces 

MR. FREIDIN: There are no extra copies 
Ofet hate, 

MS... KLEER:) |-NO del pafiraideanot. trl 
referred to it yesterday. 

Q. Now, it indicates there in that 
answer to Question No. 6 that ooHe ees control - and 
I'm looking at the third paragraph: 

“Mechanical control such as leader 

clipping for white pine weevil on both 

white pine and jack pine did occur to 
some degree in the area of the 
undertaking in the last five years." 


Now, I apologize, there is no indication 
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here -- and I'll ask this as a question: There is no 
indication here either of the effectiveness of this 
technique in this answer; would you agree? 

MR. BUNCE: A. I would have to read the 
whole answer to -- 

Q. If you could just briefly review it. 

Avmeledongtesecesiteingthat paragraph, but 
they have -- they did mention jack pine plantations in 
the Gogama District to survey the trees for these tests 
on jack pine in 1987 and '88 which is the area that I 
was referring to, but I don't see any results here 
either. 

Os ewAl lerightaerrerhapssl cang@jzustwaskea 
more general question and, Dean Carrow, I'll address 
this to you. 

Given your familiarity with the area of 
the undertaking, can you say whether or not this is a 
pest that is of great concern across the area of the 
undertaking in terms of the area affected? 

DEAN CARROW: A. The hectares affected? 

O-7 “es. 

A. Well, it's certainly not in the same 
order of magnitude as spruce budworm, but that's the 
type of thing you try and get at. 


But again, I don't know what relevance 
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that has to an individual resource manager who has a 
unit on which he or she may have several hundred or 
thousand hectares of jack pine, for example, that's 
infested by white pine weevil, that's a serious problem 
in that situation, and I don't care what the provincial 
total is, that person has to have some capability to 
control the pest, and I think that's the dilemma faced 
by managers. 

And I might point out, Ms. Kleer, that 
this pest of course has been around a long time, in 
fact in my observation has been one of the major 
contributing factors to managers at various locations 
managing against white pine in the past because they 
regard it aS a very serious problem, particularly in 
the early stages of tree development. 

Once the tree gets to a certain height 
it's really free of weevil, but in the early stages up 
to’ oh, (20Eeet?7) 20) or 925 “feet in height it "s a very 
serious problem and the lack of effective control 
technology has been a real havoc, a real obstacle. 

Or wis it Eaureto say though that. this 
leader clipping technique, for instance, is something 
that is only recently being tested as a potential 
control mechanism? 


A. No, it's been around quite a long 
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time and in fact it's been -- it's well-documented in 
the literature. If you look under white pine weevil 
control you will see that referenced back several 
decades and indeed it's been -- in my own experience, 
it's been practised by forest managers and woodlot 
Managers throughout my career anyway. 

I guess it makes quite a difference 
depending on how many hectares of white pine you have. 
I grow some myself and if I've got a white pine weevil 
problem I handle it with a pair of pruning clippers, 
obviously because I'm only dealing with a few hundred 
trees; if I had to deal with a thousand hectares, it 
would be quite a different matter, and I think that's 
the distinction here. 

Q. Well, if you put aside for the moment 
the question of the manpower that it would take, would 
you agree that leader clipping works in terms of 
oyateehlasaate the weevil? 

A. It's quite an effective method, yes, 
yes, it is; provided, as you may know, the leaders have 
to be clipped off and that material has to be burned or 
destroyed in some way because the insects are still 
alive in there. So the idea is to remove that infested 
leader and to destroy it. 


Q. The same thing with apple trees? 
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A. Yes, that's right, sure. 

Q. I'd like to look for a moment at the 
larch sawfly and again I will ask the question: What 
is the typical size in outbreak of larch sawfly; 
can anyone on the panel answer that? 

MR. TOMCHICK:. A... slim only familiar with 
one outbreak of larch sawfly since I've been working 
with the company on our three FMAs. I don't know the 
exact extent of the outbreak, but it certainly wasn't 
very big, the one that I was aware of, in that the 
stand wasn't very big, the stand at large wasn't very 
Dig. 

Q. Can anyone speak more generally to 
the question? 

DEAN CARROW: A. I could address that in 
more general terms, Ms. Kleer, and we did address that 
partly in response to the Ministry of the Environment 
interrogatory which was their Question No. 4 in which 
they enquired about the use of insecticides in the area 
of the undertaking against sawflies and as well as a 
number of other insects, and in our response we 
referred specifically to the larch sawfly as an 
example. 

It's an insect in, Ontariauwhich, 


particularly in the area of the undertaking, which has 
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gone through outbreak -- very serious outbreak cycles 
in the 1980 -- sorry, in the 1880s, the 1920s, the late 
1950s and the late 1960s, so that in this century there 
have been three serious outbreaks of that particular 
pest in larch forests. 

It's well-documented that historically 
that particular pest was largely responsible for the 
destruction of that species throughout northern 
Ontario, and at the time spray programs were not 
carried out because at the time the commercial value of 
tamarac as it was known was limited. 

However, in the meantime, there have been 
some companies that have developed particular interests 
in larch as a promising species and there is no reason 
to think that we will not have dnother outbreak of 
larch sawfly in the near future. It certainly has the 
ability to kill trees very quickly. 

Q. Are you familiar, Dean Carrow, with 
the existence of a natural parasitoid of the larch 
sawfly - and I'll spell this out - called mesoleuis 
tenthredinis? 

And for the reporter: mesoleuis, 
m-e-s-o-l-e-u-i-s, tenthredinis, 
t—-e=n-t-—n-r—-e-d-1 -Nelesi. 


Dean Carrow, are you familiar with that? 
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A. Well, I'm aware that there area 
number of parasites of larch sawfly that have been used 
in the past on a very localized basis to try to bring 
sawfly under control and I will accept that that may be 
one of them. 

Os Adtbeeright. 

A.jeddonsterecallather particular 
species. 

Q. And in the past for the outbreaks 
that occurred, and I had looked at MOE Interrogatory 
No. 4. 

A. Mm-hmm. 

Q. In the past for those outbreaks it's 
true; is it not, that they used parasites as a control 
mechanism? 

A. Yes. There are records of a number 
of parasite releases having been made, I believe from 
LILOrstOed9625 wink thatet imes peniod. 

Q. Are you aware of any current research 
that is being done into one or more of these parasites 
that were used in the past? 

Amy NOt 1m schatwpanticularns——anot sin 
those particular parasites for larch sawfly, Ms. Kleer, 
but perhaps this is a chance to mention that in fact I 


am very, very familiar with the technology of the use 
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of parasites for forest insect control being personally 
involved in a major project to develop that particular 
technology, but it involves a slightly different 
approach, in fact quite a different approach than 
what‘s referred to in the literature here and, that is, 
the mass production and mass release of parasites to in 
fact bring outbreaks under control. 

The classical approach that's referred to 
in the answer here was one in which relatively small 
numbers of parasites were released on a point-by-point 
basis with the hopes that they would become established 
and they would reproduce and gradually spread 
throughout the area of the infestation, and that has 
been the so-called classical biological approach that 
has been taken with parasite predator reproductions. 

Oa So -ateethis point you=are involved in 
a research project on mass production? 

A. Yes, that's right. 

Q. And has that been tested in the field 
atvea Di? 

A Yes, thas. 

Q. And could you refer to me what pests 
it has been tested against? 

A. It's been tested against spruce 


budworm in the area of the undertaking. 
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Q. And what is the name of that 
parasite? 

A. It's called trichogramma, 

C= f= CN -O-O- toa Malad: 

Q. And this trichogramma, is it 
presently used on a commercial basis or only on an 
BW lect 

A. It's been used on an experimental 
basis up to this point. And I should add, Ms. Kleer, 
that this is a co-operative project which the Ministry 
of Natural Resources has provided considerable funding 
for since about 1982. 

It involves the University of Toronto, 
University of Guelph, it involves Forestry Canada and I 
think more importantly, recently it involves 
Ceiba-Geigy Limited as the major industrial partner, 
and the objective of the current program is in fact to 
bring that technology to the commercial stage where in 
fact that particular parasite is commercially produced 
for sale and for operational use. 

Q. In your opinion, based upon your 
experience with this particular parasite and the 
parasite release technology that you have been working 
on, would that constitute, based upon the evidence you 


have now, Or may it constitute an effective means of 
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control for this particular parasite -- sorry, for this 
particular pest; namely, the larch sawfly? 

Ale, Oheeloralarchisawfiily 2aginthinks that 
would be really very conjecturable on my part at this 
point. I think the main value of this particular 
technology is not that it will be a silver bullet, that 
it will be a universal solution but, as we pointed out 
in our evidence - and certainly others have pointed 
out - the preferred approach is one of integrating pest 
management. 

And my own feeling is that that 
particular technology, using what is called inundated 
release of parasites, is a very valuable component of 
integrating pest management in the sense that it can be 
used, particularly in environmentally sensitive 
Situations it can be used very, very effectively, it 
can be used in combination with registered pesticides 
in a sequential manner. So it has a lot of potential 
there as a part of an integrated pest management 
approach to pests such as larch sawfly or spruce 
budworm. 

Q. When you said it was good for 
environmentally -- or it could be good for 
environmentally sensitive areas, did you mean then in 


sequence with a pesticide -- a chemical pesticide, or 
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on its own? 

A. I think in -- certainly in some areas 
in which it's inadvisable to use any form of pesticide, 
obviously it has some merits on its own. 

The application rates and timing and so 
onstor?tnat’ sort’ of thing really nave yet to be 
refined, although we have some reasonably good ideas of 
what would be involved in that. 

Q. Okay. If we can go back just to 
clarify. This particular one is being developed for 
the spruce budworm, trichogramma; is that correct? 

ASee@That s* right. 

Q. If we talk then about the larch 
sawfly would it, in your opinion, be a worthwhile 
research endeavour to look at parasites for the larch 
sawfly, given that it has in fact been used in the 
past, parasites have been used in the past? 

A. I don't have any idea, Ms. Kleer, how 
effective those parasites were in the past really. In 
many of those reports of releases of parasites the 
follow-up work really was done only to the extent of 
trying to establish whether that parasite had 
established itself and was still in the area. 

The attempts to quantify the level of 


control achieved with those is really very limited, so 
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I can't comment one way or the other as to whether 
those particular parasites have potential. 

The other thing that makes the sawfly a 
bit complex is that it has the very unfortunate habit 
of burying its needles within the needle -- sorry, 
burying its eggs within the needles, so it's not an 
exposed egg, and that means that it's much harder for a 
parasite to get at. 

The spruce budworm egg, as we know, is 
well exposed and the parasite has little difficulty 
Finding it, and so it's a technology that perhaps has 
limited value against sawflies. 

Q. But we don't have any evidence at 
this time as to the effectiveness of parasites against 
the larch sawfly, given the historical nature of 
disturbance? 

A.  Nowawe don't. eelethink;eyour7know, as 
a very general observation the biologicals that have 
been promising against sawflies are viruses, in fact 
that's the technology that seems to hold the greatest 
potential for success for sawfly pests in general. 

QO. SeAbivrightiegpbet’s look then at the 
jack pine sawfly. And speaking of viruses, I think one 
of the answers to the MOE Interrogatory No. 4, which 


you were referring to earlier which is part of Exhibit 
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1136, indicates that the borrelina virus, 
b-o-r-r-e-l-i-n-a, is a natural regulator of the jack 
pine sawfly. Would you confirm that? 

Q. And I'm referring specifically to the 
article by McLeod and Smirnoff contained in the answer 
to MOE Interrogatory No. 4 on this panel, and page 164 
within that article. 

MADAM CHAIR: Exhibit 12 -- which one? 

MS... KLEER: .Sorry,sbxhibit) 136. 

MADAM CHAIR: And question...? 

MS. KLEER: It's Question No. 4 of the 
MOE to which I attached two papers, one of them being 
by McLeod and Smirnoff. And if you look at page 164 
that's where I'm pulling this information from. 

MADAM CHAIR: Thank you. 

DEAN CARROW: Yes. I'm sorry, what was 
the question? 

MS. KLEER: Q. The question was simply 
to confirm: Is the borrelina virus a naturally 
occurring virus that has been shown at least in one 
instance to act as a natural control of the jack pine 
sawfly? 

DEAN CARROW: A. Yes, I would confirm 
that that is what McLeod and Smirnoff are reporting in 


this paper. 
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Q. And are you familiar with any further 
study on the borrelina virus? 

AGA ONG elLamenot’ 

Q. Would that be an area worthy of 
consideration as a means of controlling the jack pine 
sawfly? 

A. Yes, I would certainly agree with 
that. Again, I guess in the whole general discussion, 
however, of limited resources available to carry out 
research and research priorities, one would have to 
look at that and say: Is this area sufficiently 
important to justify reallocation of funds from some 
existing research that was identified as a high 
priority to that area, because right now that 
particular pest and that particular type of research 
has not been identified as one of a higher priority. 

Q. Namely the jack pine sawfly? 

Re *The’vrrus tor «control of. jack pine 
sawfly. 

OUevAl Werrvont F?*then=has™control of the 
jack pine sawfly, apart from specifying the virus, been 
identified as a research priority? 

A. “I'm not aware that it has. Certainly 
in’the context of pests that seem to be more 


intractable with respect to control, the sawfly itself 
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again is one of these strongly cycling insects that has 
a habit of rising to epidemic levels quickly but then 
collapses quickly as well, and in the past generally we 
have been able to tolerate the damage caused by jack 
pine sawfly. 

Q. When you say tolerate, in what sense 
are you using that word? 

A. It's been an insect that has caused 
some level of top kill of the trees. It doesn't -- to 
the best of my understanding, it doesn't cause 
wide-spread mortality of trees, so it's not -- if you 
want to rank the pests there that are of importance, I 
don't think it's up near the top. So it would be a 
matter of getting agreement that that particular pest 
was important enough to, again as I say, justify 
reallocating funds from resources -- from an area that 
is currently considered to be high priority into that 
tee3 of research, because there is no new money for 
research these days, so if you want to undertake 
research on jack pine sawfly virus, you have to 
terminate some other program. 

Q. So then you would still agree 
though -- or you would still hold the position, I would 
take it, that this is a major forest pest as identified 


by the Forest Research Pest Institute? I think that's 
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what it's called. 

ARG ties dees ee donm.t think it+s* listed 
in Table 12 simply because in 1987 there wasn't a major 
forest pest, but I would certainly confirm that 
periodically -- or am I wrong here, is jack pine -- 
yes, it is. Yeah, under sawflies, that's right. 
Certainly it shows up periodically as a major forest 
pest. 

Q. Would you agree though that with 
respect to sawflies viral controls, for instance the 
Lacont virus, can be very effective if introduced? 

A. The Lacont virus is highly effective, 
that=«seright: 

Q. Okay. I'd like to look for a moment 
at the sawyer beetle. Now, I asked you this question 
earlier, the sawyer beetle is not the same as the bark 
beetle; is that correct? 

A. Well, bark beetle is a very generic 
term and it's not a recognized taxinomic 
classification. 

QO. @Okaye 

A. Bark beetle simply means it's a 
beetle that infests the bark, invades the bark of trees 
and feeds on the inner portions of the stem. In that 


sense, the sawyer beetle is a bark beetle. 
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RUerivonue. 

A. In the sense that it invades the 
tree. 

Q. Are you getting tired as well as me. 

A. Right. Just mention those words 
andy. 

O. -SALIVrignte In the” European context 
is it not true that they have used quite a number of 
silvicultural control methods to control bark beetles 
of which a sawyer beetle would be a type of bark 
beetle? 

A. In Europe they use those techniques, 
in British Columbia and coastal western Alberta they 
use those techniques as well, as well as the western 
United States and southern United States. 

Sslivicul tural’--=in- fact Ll *would say the 
Silvicultural control of bark beetles is the norm, 
silvicultural control including harvesting. 

Q. Perhaps you could indicate to me the 
different types of silvicultural control mechanisms 
that are used for bark beetles? 

A. Well, I'm more familiar with mountain 
pine beetle, for example, in the west and I'm not 
familiar particularly with bark beetles in the area of 


the undertaking because really they haven't emerged to 
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the point where they are a serious problem, or to use 
Mr. Churcher's term, of current concern I think. 

They tend to be fairly limited in their 
effect in the area of the undertaking. But in the 
west, for example, mountain pine beetle is managed 
through a combination of directed harvesting operations 
in which trees that are obviously attacked and infested 
with mountain pine beetle are preferential;ly removed 
and destroyed, because those trees tend to be -- I'm 
sorry, the infestation tends to be very localized and 
it's boundaries -- the bounds of the infestation are 
even defined, so it's not a difficult matter to 
undertake logging or harvesting to remove those trees, 
to destroy them. 

The other technique that's used very 
effectively now is to use a pheromone, and I welcome 
the opportunity to introduce this term again because I 
should spell it out this time for the purpose of the 
PepoLter ses! t-septzh=e—r-o-m-o-n-e% 

And those are chemicals -- biochemicals 
if you wish that are used with mountain pine beetle to, 
in fact, attract beetles into what we may call a trap 
tree for example, so a particular tree can be baited 
with pheromone and it can be used to aggregate or draw 


in mountain pine beetle from the surrounding area and 
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in fact thousands and thousands of beetles can be 
aggregated into a single tree or a single log or a few 
logs, if you want, and those logs can then be 
destroyed. 

So that's a very effective way of 
controlling that class of insect in that setting and, 
in fact, that's -- there is no chemical, really they 
don't use a chemical control other than the use of 
pheromones and sanitation measures, I guess we would 
call them, in terms of burning or destroying that 
material. 

Q. In your opinion, would those 
Silvicultural control mechanisms used for this 
particular pest be transferrable to the area of the 
undertaking, if necessary? 

A. I think the principles are sound, 
they're quite sound. The difficulty that they've 
encountered in British Columbia is, as I guess many 
jurisdictions have, is that the bark beetles are well 
ahead of them, and in fact they are killing the forests 
faster than they can harvest it, so that while they are 
attempting to eliminate what they call the hot spots, 
they recognize that they still have a very wide-spread 
problem that's expanding beyond their ability to 


harvest and trap the insects. 
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Q. Mm-hmm. 

A. So I guess from a strategic 
standpoint, if one were to detect that type of problem 
very early in the game, then that's a good strategy for 
trying to manage that problem. 

Q. All right. Then the last pest about 
which I have a few questions is the oak leaf shredder. 
And again, can someone tell me what the typical 
characteristic outbreak cycle and frequency is for the 
oak leaf shredder? 

A. Well, it's -- very generally, Ms. 
Kleer, as the name suggests, it's a defoliator of oak, 
it occurs throughout the northern part of southern 
Ontario and then well up into the -- along the north 
shore of Lake Huron, areas such as that. 

A rather difficult pest to control 
because it has the bad habit of rolling itself within a 
leaf, within an emerging leaf, so that it's very well 
protected and it feeds within the leaf itself -- within 
the rolled leaf. 

Q. Mm-hmm. 

A. It's considered to be a major 
contributor to oak decline or oak dieback, if you want. 
I don't know that it has been demonstrated as a tree 


that -- well, I don't think it's been demonstrated as a 
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factor that can by itself cause tree mortality, but it 
certainly will kill branches on those trees and, as I 
Say, contributes to tree dieback. 

Q. Is it true that within the area of 
the undertaking oak leaf shredder has not typically 
been seen to date? 

A. I believe it is seen, yes, yes. In 
fact this table indicates that it is, in 1987, it was 
causing severe damage in the area of the undertaking. 

Q. All right. Perhaps we could look for 
just a moment at Volume 113, page 18906. 

MS. KLEER: Do you have that one? 

MS. CRONK: Sorry, just give me a moment. 

MS. KLEER: Q. If you could just read 
the top of that page briefly, page 18 906. 

DEAN CARROW: A. Yes. 

Q. Doesn't that indicate that MNR stated 
that the outbreaks which they treated were all outside 
of the area of the undertaking? 

AD in the years? 1977-to 1930 "and. 33 
they were outside the area of the undertaking, the 
areas treated. 

MS. CRONK: Well, I'm sorry, Madam Chair. 
I'm conscious of the fact that you don't have the 


transcript, my friend just alluded to the answer to a 
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question, but not to the question. 

MS. KLEER: Okay, perhaps -- 

MS. CRONK: Sorry, you don't have it 
either, so perhaps that wasn't intentional. 

MS. KLEER: Q. The question was, and I 
think you told me earlier -- confirmed earlier that oak 
leaf shredder is a major insect pest in the area of the 
undertaking, and the answer was - and this is part of 
Ms. Cronk's cross-examination: 

"It can be, yes, although I believe all 

of the areas that were treated in the 

years '77 to '80 as well as 1983 are 
actually outside of the area of the 
undertaking." 

MS.” CRONK?:" © Thank= you. 

MS SO KLEERSSA0.00All sraght. —Then®r 
understand then, or am I correct in understanding that 
at this point there are -- or certainly in '87, oak 
leaf shredder was considered a problem? 

DEAN CARROW: A. In the area of the 
undertaking. 

Oee= Les. 

AS? *Yesyethat's right. 

Of sALivrigntss Now, “ats true) is it not 


that B.t. has been used or has been tested against oak 
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leaf shredder as a means of control; is that correct? 


that, Ms. 


EOeUHAL. 


A. 


Kleer. 


I would have to refresh my memory on 


Could anyone else on the panel speak 


TOMCHICK: A. No. 
BUNCE: A. (nodding negatively) 
FERGUSON: A. No. 


All right. Then I won't proceed on 


that line of questioning. 


All right. I'd like to go back then for 


a moment to your statement on page 174, and this is in 


the centre of the page and I will just read the 


sentence: 


"Thus, the current no chemicals policy of 


the Ontario government leaves the timber 


manager with no available control agents 


for at least 11...%, which has 


subsequently been revised to 12, 


-major forest pests and this is 


an unacceptable position when one 


considers the value of the trees and 


stands damaged by these pests and the 


importance of the timber resource in the 


province." 
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Now, we have seen -- would you confirm 
that you have given me a number of instances where 
other controls, other than chemical control agents and 
other than biological control agents, have in fact been 
used against some of these major pests in the area of 
the undertaking as of 1987? 

DEAN CARROW: A. I couldn't confirm 
that, Ms. Kleer, because really in order to answer that 
question in a credible fashion one would have to refer 
to Table 13 which lists all of the insecticides that 
are federally registered and provincially approved by 
Ministry of the Environment for forest and woodlands 
Management use in Canada. The forest manager is not 
entitled to use any material that is not on that list. 

Q. I appreciate that. 

A. So really there are -- the things 
which we have talked about in terms of pheromones, in 
terms of viruses are not registered, and in fact they 
are not even commercially available. 

O aepeA dl Lemeght. 

A. So the options open to the manager 
are there in front of you on Table 13 and those are all 
of the options in terms of insecticides. 

Q... Okay. ~ Now, but in»terms of 


silvicultural control mechanisms there are other 
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silvicultural control mechanisms for which one does not 
require registration which you have referred to in your 
evidence; is that correct? 

A. I can think of one with respect to 
mountain pine beetle which has no application in the 
area of the undertaking. I can think of one with 
respect to white pine weevil and the members of the 
panel have discussed that in terms of leader clipping. 
Thatvsfirights 

Q. Do the other control mechanisms that 
we discussed; namely, the pheromones, viruses that have 
not yet been developed and commercially registered -- 
Or registered for commercial use rather, that those 
hold promise for controlling the pests that we have 
looked at in Table 12? 

A. I believe they hold considerable 
promise, but I have to qualify that answer, I guess, by 
Saying that we in Canada, and particularly in Ontario, 
have to deal with the realities in front of us. 

I have another duty at the present time 
and that is to serve as forestry representative on the 
Federal Pesticides Registration Review and I can tell 
you from that experience that the challenge of getting 
new insect control agents registered in Canada, be they 


biological agents, be they biochemicals, be they 


Farr & Associates Reporting, Inc. 


24 


25 


McCormack ,Carrow,Tomchick, 37492 


Smith,Ferguson,Bunce, 
Stanclik 
cr ex (Kleer) 


chemical insecticides, is a bit overwhelming and it's 
overwhelming for a number of reasons, it's not a simple 
Situation. 

I think particularly of viruses, and we 
are now facing the situation in which the regulatory 
authorities in Ottawa are becoming increasingly 
apprehensive about viruses and the release of viruses 
into the environment. 

Whereas I mentioned earlier, for example, 
the technology of developing trichogramma or parasites, 
when we started that research project in 1982 we 
enquired with Ottawa as to what the registration 
requirements for parasites would be and they said there 
would be none. 

That is not the case in 1990. They have 
said very explicitly they will have to be registered, 
which means they will have to go through toxicological 
testing and environmental testing, and this panel has 
heard -- or this Board has heard evidence in previous 
panels that we are looking at time frames in the order 
of 10 years and investments in the order of $15-million 
to carry out those testing programs. 

I think you can appreciate, faced with 
that type of scenario, many many companies say: No, 


thanks, and in fact turn their back on the development 
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of that technology. We represent too small a portion 
of the market to justify that type of investment. 

Q. But is it also true that the same 
limitations for the federal process that you've 
referred to will apply to a chemical, a new chemical as 
well? 

A. It applies to all insect control 
agents. 

Q. In Canada, for the federal review, 
would the level of data required for parasite and the 
virus, as you understand it to be now, be comparable to 
that of a chemical insecticide, or would it be less? 

A. Well, we can't answer that question 
for parasites because Ottawa has not even defined the 
protocols for testing for parasites, so nobody knows 
what tests would be required. 

They are currently trying to deal with 
testing protocols for materials such as pheromones. 
They have not even defined the testing protocols for 
that class of chemical; namely, pheromones. They are 
having continuing difficulties with the protocols for 
viruses, and all I can say is it's a very dynamic 
Situation. 

Q. Just to clarify, the pheromones that 


you referred to earlier that are in use on the west 


Farr & Associates Reporting, Inc. 


McCormack ,Carrow,Tomchick,37494 
Smith, Ferguson,Bunce, 

Stanclik 

cr ex (Kleer) 


coast, are they registered for B.C. or are they not 
registered? 

A. No, and they are not registered. 
They are being used in a very specific manner now, as I 
said, in baiting trap trees and with that particular 


type of delivery, if you want, I hesitate to use that 


word, but with that particular type of use pattern the 


province, I guess, has accepted that as being an 
acceptable way of using the material without being 
federally registered. 

We have -- in Ontario, for example, we 
already have pheromones identified for the spruce 
budworm, for the jack pine budworm, for gypsy moth, 
those three at least. We know what those pheromones 
are chemically -- they have been synthesized on an 
experimental basis. Potentially they are -- they have 
potential in terms of integrated pest management, but 
none of them are registered. 

Q. Are you familiar with the 
registration process in the States for biorational 
pesticides or is that not something you are familiar 
with? 

A. I'm not intimately familiar with it 
atwadis 


Come lerioht.a tescemtnat=rtrom- cv that 
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you were President of the Entomological Society of B.C. 
at one point; is that correct? 

As, dhhat “usycornect,. 

Q. Are you currently a member of the 
Entomological Society of Canada? 

At) YeSr@ lyam- 

Q. Okay. So were you familiar with this 
1986 report, Exhibit 1209? 

A.»  YeCS;a1 Was. 

QO.» 8 Youseweres Baltelecouldecurneback tc 
that and look at page 32, I'm look at the heading 
Research Manpower and specifically at the third 
paragraph. 

Can you confirm that this committee, 
which was a Special Committee under the entomological 
Society of Canada concluded, based on a comparison of 
the scientists working primarily in invertebrate 
pathology in industrialized countries of Canada, Great 
Britain, USSR, USA, France, West Germany and Japan, 
that among those Canada has the least commitment to 
this kind of research; namely, research on invertebrate 
pathology? 

A. Using that particular parameter and 
that's what the authors say, I have no reason to 


question that. 
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Q. Do you agree with the conclusion that 
the authors of this report reached that: 

"..-this erosion of research effort in 

the area of microbial control should be 

Frectutied .. Min youneopinion? 

A. Well, I guess in response to that, 
Ms. Kleer, I can't help but acknowledge that that 
statement could be applied generally to research in 
Canada without qualifying it to invertebrate pathology. 
Of the seven nations, we are right at the bottom in 
terms of the amount of dollars we invest in research. 
It's a deplorable situation and it doesn't apply only 
to invertebrate pathology. 

Q. But it does apply to invertebrate 
pathology? 

A. Apparently. 

Oneal *night 

MS CKLEEBR: ((rfislenad Eive minutes IF could 
probably cut down on some of my cross and just limit 
it, if I could have five minutes. 

MADAM CHAIR: How much do you think you 
have? 

MS -SKUEER Well; fr Lecut eit tdownyl 
should probably have half an hour more, less than half 


an hour more. 
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MADAM CHAIR: Do you want to take the 
afternoon break now and come back in 20 minutes and you 
can finish off fairly quickly? 

MS. KLEER: Yes. 

MADAM CHAIR: Then, Mr. Freidin, you will 
follow directly. 

MS. CRONK: Madam Chair, would it be 
appropriate to address you when you return from your 
break as to some scheduling implications of the 
information we have? 

MADAM CHAIR: Well, do you want to talk 
CLOsUuSsa= 

MS. CRONK: Would you prefer to do it now 
© Gera. 

MS. KLEER: I will be able to tell you 
after the break how long I expect to be. 

MS. CRONK: It wasn't specific to you. 

MS. KLEER: Oh, okay. 

MR. MARTEL: We should know how long Mr. 
Freidin is going to be as well. 

MR. FREIDIN: Fours hours. 

MR. MARTEL: (3Still sfour hours? 

MR. FREIDIN: Yes. 

MADAM CHAIR: How long will you be in 


re-examination? 
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MS. CRONK: I don't know, but at the 
moment, Madam Chair, it is certainly an hour and a half 
to two. 

MR. FREIDIN: And then MOE. 

MADAM CHAIR: Ms. Seaborn? 

MS. SEABORN: My original estimate, Madam 
Chair, was two to three hours. Ms. Kleer has covered 
one whole area that I had intended to cover with Dean 
Carrow, so I think I will be able to substantially 
reduce my estimate, but I think an hour anda half is 
Sti webal tr. 

I will do my best as well this evening 
and it will again depend on what Mr. Freidin does 
tomorrow morning. I can't be any more accurate than 
Chiat. 

MR. FREIDIN: Madam Chair, I think I can 
indicate that it will be a full four hours. I will 
have to go some to get it done in four hours. I don't 
think I am underestimating it at four hours. 

MADAM CHAIR: Ms. Cronk, what's your 
submission? 

MS. CRONK: I have a number of 
Suggestions. As some friends of mine want to say, the 
good news or the bad news first. 


Clearly I anticipate there is going to be 
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a timing problem. It may be well be that Ms. Seaborn 
will be finished late tomorrow afternoon in time for 
re-examination to begin. I know that the Board must 
rise at five tomorrow. I do not anticipate, based on 
the scheduling estimates that I now have, that I can be 
complete that re-examination by five o'clock if I am 
starting at four. That can't be done. 

Having said that, the only practical 
suggestions that I have are a range of options, several 
of which I know will be perhaps not in any way 
acceptable to the Board, but I am obliged to put them 
ail lssunefront you... The first 1s tocsitestartingvear laze 
tomorrow morning in the hope that we would find further 
time at the end of the day to allow completion of 
re-examination, the second is to sit Saturday morning, 
the third is to sit this evening, the fourth is to have 
this panel recalled when Drs. McCormack and Carrow are 
available after their return from out of the country, 
which could well be the month of September. 

None of those are apealing to me, Madam 
Chair, I know most certainty not to our clients, and I 
don't urge any particular solution on the Board, but I 
did want to draw the problem to your attention because 
I am not at all confident that we can complete within 


the normal hours by five o'clock tomorrow. 
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MADAM CHAIR: All right. Thank you, Ms. 
Cronk. We will take a 20-minute break now. 

MS. SEABORN: Madam Chair, can I make one 
submission in that regard. With respect to the 
suggestion of recalling the panel in September, I would 
not want to be in the position of having to 
cross-examine this panel in September, mainly because 
we would have hopefully already dealt with the 
remainder of the Industry's case and this is one of the 
activity panels and this would put us at a severe 
disadvantage in term of how we are approaching the 
Industry's case by having to put off that 
cross-examination. 

I just raise that. We will see where we 
are tomorrow and I am hoping that I will be finished 
and it would be a recall for re-examination, if 
anything. 

MS. CRONK: Well, it perhaps goes without 
saying that I think it grossly unfair to the witnesses 
to put them in that situation, but I am obliged to put 
auusODC LON SulLnmeoGOnLsOLeVOU smelhate 1S (One. 

MADAM CHAIR: All right. Thank you. 
---Recess taken at 3:25 p.m. 

---On resuming at 3:55 p.m. 


MADAM CHAIR: Please be seated. 
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Ms. Kleer, how much longer are you going 
to be? 

MS. KLEER: Well, I've pared this down to 
essentially two questions. 

MADAM CHAIR: All right. Why don't we 
finish your questions and then we will talk about the 
scheduling for the rest of the hearing for this panel. 

MS. KLEER: Okay. 

Q. Dean Carrow, would you agree that 
given present record keeping systems for silvicultural 
control mechanisms for insects that are within the area 
of the undertaking, that it is not possible at this 
point to make any determination as to what degree 
Silvicultural controls are contributing to outbreak 
control, containment or foliage protection? 

DEAN CARROW: A. I'm afraid I'm not ina 
position to that answer that question conclusively, Ms. 
Kleer, because I'm really not that familiar with the 
Silvicultural control records to which you refer. 

Onn OK ay « 

A. I presume those are Ministry records 
in the sense that the Ministry has the responsibility 
for insect control on Crown land. 

Q. Well, perhaps I can refer then to one 


of the panel members. If you use a silvicultural 
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control mechanism on your particular FMA, is there any 
central reporting system which you record your results 
in or does it just become part of the understanding 
that you develop on your particular FMA as to one 
particular control mechanism? 

MR. STANCLIK: A. Are we talking insect 
pest control? 

Q. Yes. I'm talking specifically about 
silvicultural controls like leader clipping. 

Perhaps, Mr. Smith... 

MR.» BUNCHs** Av? Bvene-—"on, sorry: 

Oe #0reMr.*Sunce," that’s fine. 

A. Even the leader clipping again is the 
responsibility of the Ministry of Natural Resources, so 
it won't have a direct bearing on us. 

Q. Okay. And that's true of other 
silvicultural control mechanisms as well? 

A. You would have to give me another 
example. 

Q. Well, we don't use pheromones at this 
point7eso Iscan*tegive you*that: 

My next question refers to the MNR 
no-chemicals policy. At this the point I would like to 
introduce an excerpt from Hansard, October 19 -- 


MR. FREIDIN: By I way, I take issue as 
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to it being characterized as the no-chemical policy. 
That's an issue as to whether that's what the document 
iW he 

MS. KLEER: All right. I was using that 
for summary purposes. (handed) 

MADAM CHAIR: Thank you. Exhibit 1210. 

MS... KLEER: , L'm not sumerdisaidstnhis for 
the record, it's an excerpt from Hansard for October 
1:97 998 OF 
~=-~KXHIBIT NO. 1210ke Excerptel rom Hansard dated 

October 19, 1989. 

MS. KLEER: Q. I will address this 
question to Dean Carrow again. Have you had an 
opportunity to review this, Dean Carrow? 

DEAN CARROW: A. Yes, I have. 

Q. Does this indicate that as of 
October, 19, 1989 the no-chemicals policy is supported 
by the present Minister of Natural Resources, again, 
uSing no-chemicals policy in an abbreviated sense? 

A. I would interpret the statement of 
the Minister of the House to mean that specifically in 
the sense that she says: 

ves sWelanescontinuing LOgmonutorait. 2." 
referring to the program, "...but spraying with B.t. 


only, contsmnuessto be our policy.” 
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And I would interpret that as no 
chemicals. 

Q. Okay. If we look back to the first 
statement of this no-chemicals policy, again using that 
in the abbreviated sense, which was made by the 
Ministry of Natural Resources in May of 1985, who was 
Mr. Harris? that was done in Exhibit 635 -- or referred 
to in Exhibit 635, and I would like to look at that for 
a moment. 

Again I will direct my questions to Dean 
Carrow on this. Dean Carrow, do you have a copy of 
thats infront” of you? 

A. I don't have that particular exhibit 
Pniecronteone me. 

Oro" Timetryingito find tChespage for 
reference, I'm sorry. Okay. Looking at page 2 of 
Exhibit 635, in the middle paragraph there, it says: 

"The decision to spray B.t. follows a 

careful analysis of the potential impact 

of the infestation problem throughout 

Ontario, as well the public review of 

various forest management options 

presented in open houses held in January 
and earlier February this year", Mr. 


Harris said, and that statement was made May 7, 1985. 
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Now, does that statement indicate to you, 
Dean Carrow, that the decision made by the Minister was 
a strictly political decision or was it one that in 
fact took into account the potential impact of the 
infestation? 

A. Certainly the way in which that is 
worded; in other words, the Minister's words indicate 
that the potential impact was analysed and the 
conclusion was reached to use B.t. only for that 
particular year. 

Q. Well, in your opinion, then, was 
there some basis - and I will use the word scientific 
basis - to conclude that the B.t. only policy was a 
reasonable policy at the time based upon that criterion 
of potential impact of infestation, in your opinion? 

A. I can't comment on the particular 
Situation in 1985, Ms. Kleer, with respect to 
infestation levels and tree damage and so on, but as a 
general proposition I can accept that in any one given 
year in fact conditions may be such that a spray 
program that relied entirely on B.t. would be 
appropriate, depending on the conditions of the trees, 
the infestation, the objectives to be achieved, that 
type of thing. 


Onn All right swf el ecouldajustsuurn ther 
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for a moment to page 176 of your witness statement and 
look at the first sentence on that page, and I will 
read it: 

"Political decisions preventing the use 

of all chemical insecticides in the 

forest environment are without scientific 
basis." 

Now, when you made that statement, were 
you making a specific reference to or meant to make a 
specific reference to the 1985 policy or political 
decisions in general? 

A. That's a general statement and 
certainly applies to the situation in the Province of 
Ontario that started in 1985 and has been continuing in 
subsequent years, which has led to a position in which 
no chemicals are used for use against forest insect 
pests. 

The same general statement, however, 
applies to other jurisdictions and, in fact, in my view 
it applies to pesticides generally. 

Q. But doesn't the statement that we 
have just looked at, the 1985 statement, indicate that 
the Minister took into account and did a -- in his 
words: 


"RK careful analysis of the potential 
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impact of the forest infestation 

problem." 

A. I think in response to your earlier 
question I indicated that that seems to be the intent 
of his particular statement for the situation in 1985. 

It doesn't necessarily follow that that 
same situation existed in 1986, 1987, 1988, 1989 and 
according to the statement of Ms. McLeod in the house, 
October of 1989, that probably will -- the intent there 
is that it will apply in 1990. 

So the point that I have made in the 
evidence, Ms. Kleer, is that the generic ban on the use 
of chemicals province-wide against any pest in any 
Situation has no scientific basis. 

Q. Would you agree that in 1985 when the 
statement was made that there was a basis looking at 
the level of infestation for making that decision? 

Ae No, 2ithavesnot had an Opporcunity: to 
look at the particular infestation levels that were 
present in 1985 or the previous damage to the trees or, 
in fact, the tree and stand conditions that the program 
was designed for or the objectives. 

So I wouldn't be prepared -- I just can't 
comment on whether this was appropriate for that 


partucularicsi tudtivon. 
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Q. But it does indicate, does it not, in 
Exhibit 635 that the policy, as it was then, enunciated 
by the Ministry, Mr. Harris, that it was based, in part 
at least, on a careful analysis of the potential impact 
of the infestation problem throughout Ontario? 

A. That's what the statement says and I 
have no reason to dispute the statement that was made 
by Mr. Harris at the time. 

One rADliraght: 

MS. KLEER: That's the end of my 
questions. 

MADAM CHAIR: Thank you very much, Ms. 
Kleer. 

MS. KLEER: “Thank you very much, Panel, 
for your cooperation and ears. 

MADAM CHAIR: Mr. Martel and I had a 
lively discussion over the break about scheduling the 
completion of this panel. I am going to tell you some 
of our thought because I think it's time that we 
brought all this stuff out on the table because this is 
not an isolated example of the kind of barriers that 
the Board has run up against in conducting this 
hearing. 

First of all, the Board resents very much 


being put into the position unfairly, in our opinion, 
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of appearing to provide obstacles to completing the 
presentation of the evidence. We have been sitting -- 
well, we would have sat five full days by tomorrow, 
probably setting some kind of a new endurance record 
for Boards doing this kind of business. 

As it stands, Mr. Martel is always a 
loser in these sorts of situations; he will be home for 
36 hours this weekend and will be back here Sunday to 
start first thing on Monday morning with Panel 9. 

From the Board's point of view, we simply 
see that the parties aren't cooperating with us. We 
have said many, many times that it is in the interest 
of all the parties to put your evidence to us 
Succinctly. There is simply no defense or no 
explanation publicly for what's been going on in this 
hearing for two years. There is simply no way of 
justifying how long this hearing has taken, 
particularly when we can't even forecast at this point 
when it is going to be ending. This is quite 
phenomenal and totally, totally unjustified. 

What you are saying to us essentially by 
what has taken place with this panel and with others -- 
but we just haven't seen any effort on the part of the 
parties to discipline ourselves. We think that 


everybody has taken too long and the forecasts of the 
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parties remaining we also think is much too long. 

This comes in the heels, of course, of 
other attempts the Board has made to speed this thing 
up. We don't know what's going on with the 
negotiations business except we have been told to wait 
and see what happens, the scoping sessions have become 
not very effective, we don't think, people show up and 
they tell us how long they are going to take and they 
go away and we are considering dropping the whole 
exercise. We feel it has been a waste of time and it 
is certainly not helping the Board. Everything we have 
tried in two years to speed up this hearing has failed 
as far as we are concerned and we simply see very 
little left to us -- well, with which we get agreement 
from the parties about how to handle this whole thing. 

Having said that and expressing the 
Board's resentment that we are put in the position of 
having to assume the burden of the parties not 
disciplining themselves to finish on time, we are going 
to have to make some decisions about how to finish this 
panel. 

Obviously, we don't think it is very 
satisfactory to bring the panel members back in 
September. This hearing has cost enough money and 


enough time already. We are not keen about the idea of 
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putting that extra burden on a party. It is not the 
sort of thing the Board wants to do, but, at the same 
time, the Board again, and I will restate it, we resent 
very much that it is always the Board being unfairly 
placed in the position of looking as though we are 
either responsible for either holding up the hearing or 
not doing something to expedite it and I think it has 
got to be very clearly understood by the parties and on 
the record that this Board has tried in every way to 
accomodate what the parties wished to do and what they 
think is fair and within their right to do, but at some 
point there has to be an end to it. 

Mr. Freidin, with respect to how we are 
going to continue from now until tomorrow night, how 
much time are you going to take to do your 
cross-examination? 

And before you answer me, we might just 
say that we don't think a party -- the MNR needs to 
cross-examine extensively on evidence from a party that 
is essentially in support of your case. There are 
intervenors whom we can see that there may be more 
areas of disagreement, but surely you have a very good 
sense at this point of hopefully a small number of 
issues with which you would feel the need for extensive 


cross-examination. 
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MR. FREIDIN: I cannot change my estimate 
until I have a chance to assess all the questions. I 
may be able to pare it down. I can't change that 
estimate. 

I am not intending to ask any questions 
that aren't questions legitimately of clarification 
that I think will be of assistance to my client. There 
are, I can tell you right now, issues with the OFIA 
that we have some difference of opinion on and I intend 
to address those. 

MADAM CHAIR: The Board is well aware of 
where those differences of opinion are. 

MR. FREIDIN: And I think there are 
questions which were asked by the Board which I intend 
to address because I think I can elicit information to 
answer questions from the Board, which I don't believe 
were fully addressed or addressed as fully as I believe 
they could be, to be helpful to my client and the 
Board. 

MADAM CHAIR: Okay, that will be helpful, 
but Ms. Cronk will also-- 

MR® ERBIDIN & )sThat tsmiright. 

MADAM CHAIR: --be doing that kind of 
mopping up. 

MR. FREIDIN: Right. But anything I do 
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in that nature will help save time at the other end as 
well. I can't rely on Ms. Cronk to do my work. 

MADAM CHAIR: No, but you don't have to 
duplicate it either. 

MR. FREIDIN: That's right. 

MADAM CHAIR: One moment, please. 
---Discussion off the record 

MR. FREIDIN: As I said before, Madam 
Chair, I hear you. 

MADAM CHAIR: Everybody's heard us for 
two years now but it hasn't made any difference. 

What we are going to do is: We are going 
to finish by five o'clock tomorrow night, we are not 
going to bring the panel back in September. We don't 
think that's fair to either the panel members, or we're 
certainly not going to add to the cost or the time it 
takes to complete this hearing. 

What we are going to ask is a guarantee 
that we will be finished by five tomorrow. We will sit 
this evening, Mr. Freidin will complete this evening. 
We will take a dinner break and we will come back and 
we will sit until -- if we can finish Mr. Freidin this 
evening, then we should be able to finish Ms. Seaborn 
quickly tomorrow. 


MS. SEABORN: Yes, Madam Chair. My 
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estimate was an hour and a half, but I think that's a 
very realistic estimate. I will probably be able to 
stick to that. 

MADAM CHAIR: And Ms. Cronk will finish 
re-examination -- you weren't planning on taking -- you 
haven't given us an estimate. 

MS. CRONK: I will certainly be finished 
if I'm on my feet tomorrow morning, Madam Chairman, no 
problem, early afternoon I will be finished. 

MADAM CHAIR: Well, if you could start -- 

MR. MARTEL: Now, if the three parties 
remaining, Ms. Cronk, Mr. Freidin, MOE want to chat for 
five minutes as to how they are going to best expedite 
this so that Mr. Freidin isn't on his feet until 
midnight, then we are prepared to take another five 
Minute break while you discuss that. 

I mean, we're not trying to put you all 
in a spot that somebody has to, I think it's inhumane 
for somebody to go until eleven or twelve at night, 
which includes us. 

MADAM CHAIR: Most of us. 

MR. MARTEL: And the witnesses and the 
people working over here, but the thing is: We've got 
to know by five, and how you work that out amongst 


yourselves in the next five minutes might be helpful to 
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all of us as to what hours we sit tonight and tomorrow. 

MS. CRONK: Mr. Martel, as I am still on 
my feet, if I canarespond) tov that. Galt hinkethatis a 
valuable suggestion, and obviously speaking for myself, 
we will do that. 

But there are two points that I would 
like to make and the first is, speaking for myself, for 
Mr. Shibatani and our clients, I wish to make it very 
clear to the Board that there was from us and certainly 
not from me any intention directly or indirectly to 
suggest that this Board has not more than accommodated 
any request that we have made with respect to this 
panel. 

I'm very conscious of the fact that 
unexpected illnesses and scheduling difficulties in a 
number of families made the timing of scheduling for 
this panel most difficult, most of all for the Board 
and the individuals concerned, and I was then and am 
now grateful for the accommodations that the Board 
made, so I just make that clear. 

MADAM CHAIR: And the Board is not 
putting any blame at all on the fact that we had 
scheduling difficulties before we started, that doesn't 
come into play to the time that it's taking. 


MS. CRONK: I understand that, Madam 
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Chair, but nonetheless I'm conscious that the Board 
agreed to sit, for example, at my request five days 
this week to accommodate problems that arose because of 
that and I repeat again, if it wasn't clear before, 
that we are grateful for that. 

I also take the remarks that the Board 
has made about the overall timing difficulties, it's 
obviously something that our clients and myself and 
other counsel have been aware of and we will speak 
further about that and see what we can do. 

The other point, Mr. Martel, that I 
should make clear, as you will of course appreciate, is 
that the estimate of time from me for re-examination 
depends upon what those before me do. So it is 
impossible for me to do anything but give you my best 
estimate today, nor can I -- I'd love to make a bargain 
with Ms. Seaborn, for example, about what she did or 
didn't do in cross-examination tomorrow, but I'm not at 
all sure that that's realistic, but I'd be delighted to 
speak, from my part, with my friends and see if that 
can be accommodated. 

MR. MARTEL: Well, you see, the only 
reason I suggested it is: If we ask Mr. Freidin to go 
on and somebody collapses at 10:00 tomorrow morning, 


then it seems to have been ridiculous to sit until 1l 
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olclockstonight; “that \s' thesonlyepointmie@metryangato 
arrive at. 

If we can arrive at a convenient way of 
the number of hours that we'll require this evening to 
be done tomorrow, or if it's necessary to go that 
route, then I think that should be canvassed in the 
next five or ten minutes and we'll come back for a well 
just to save everybody, needless sitting tonight and 
then not have something to do tomorrow afternoon. 

MS. @CRONKo@ DIsagree? sdpgeadkxactily. 

MADAM CHAIR: Good. We will take -- how 
long do we need? 

MS. CRONK: I would suggest 10 minutes. 

MADAM CHAIR: We will be back in 10 
minutes. 
=gcRecess, staken  43iSapem: 
==—Onmnesumingtat! 4a25eapem. 

MADAM CHAIR: Please be seated. 

Ms. Cronk? 

MS. CRONK: Madam Chair, we did meet and 
if it's acceptable to the Board, I understand that what 
is being suggested by Mr. Freidin and the rest of us, 
is that we sit from now until 6:00, that would afford 
Mr. Freidin about an hour and a half, and then he could 


advise the Board at that time what his estimate was and 
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whether it had been refined and it may be that we could 
adjourn at that point, if that was acceptable to the 
Board and, if not, he'll alert you to that and you 
could then indicate to us what you wish to do about a 
dinner break. 

It may not be necessary to take a dinner 
break and come back; on the other hand, Mr. Freidin is 
the only one who is going to be able to inform you of 
that. 

MADAM CHAIR: All right, thank you. 

Mr. Freidin? 

CROSS-EXAMINATION BY MR. FREIDIN: 

Q. Dean Carrow, you have been at it for 
a long time now, I can as easily start with Dr. 
McCormack and perhaps you could -- I was going to start 
with you, but perhaps you could indicate whether -- 
would you prefer that I do that, give you a break? 

DEAN CARROW: A. It's up to you, Mr. 
Freidin. I'm perfectly agreeable to continue. 

Q. Okay. Well then, let me start with 
you, then. Would you please get in front of you 
Exhibit 1136 which are the interrogatories and, in 
Pabeicularfiethe scanticlesbysCarternsmDosyou*haverthat ? 

AGA Wes ipl dor 


Q. And Table 14 which was the subject 
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matter of considerable cross-examination by Ms. Kleer. 
It*s\ongspages 181. 

Now, firstly, would you turn to page No. 
12 of the Carter article, please, Figure No. 3. 

AG. Yes; @ilihavesthate 

Q. Now, in the cross-examination in 
relation to Table 14 Ms. Kleer was asking questions as 
to whether the information contained on Table 14 was 
any indication as to the need for chemicals as opposed 
to B.t., and you had a long discussion about whether 
the information there was statisticlaly valid in terms 
of indicating that chemicals were better than B.t. or 
whether the chemicals were in fact required. 

I want to ask yous If you look at Figure 
No. 3 of the Carter article and indicate -- or explain 
that diagram and indicate whether it says anything as 
to the necessity or usefulness of chemicals as opposed 
CO nBet a2 

As i dYeswpaThissPigures3; Mrei4rPreidin, is 
a graph that shows regressions or relationships, if you 
want, between the per cent defoliation of current 
year's growth and the larval population density of 
spruce budworm in areas that have been untreated, areas 
that have been treated with B.t., areas that have been 


treated with fenitrothion. 
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And generally, in very general terms, it 
shows that depending on the larval population density 
the regression indicates that you would expect to have 
more defoliation on the untreated area -- the highest 
level of defoliation on the untreated area; the second 
highest level of defoliation on the B.t. treated area; 
and the lowest defoliation on the fenitrothion treated 
areas for any given larval population density. 

O.meAlLleright.~.sSomitiweagusterake point 
4, larvae bud on the horizontal axis and draw a line 
straight up, it would indicate that you would have, in 
terms of the percentage current defoliation lost, on 
the check block you would lose 90 per cent of the 
current year's growth, approximately? 

Aweves;, approximately,;~thatés cerrect. 

Q. And for B.t. you would lose 
approximately 68 per cent of the current year's growth? 

A. That looks about right, yes. 

Q. And for fenitrothion you would lose 
approximately 44 per cent? 

A. Yes, approximately. 

Q. And can you confirm for me that in 
this particular report which was on page 19, the 
conclusion states -- the very first conclusion in 


relation to the effectiveness of the program indicates 
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Ghats: 

"Based on assessments of current 

defoliation on branch samples 

fenitrothion provided consistently 

acceptable results in 1988 whereas B.t. 

Cl Chir teens 

A. Yes, that's what the conclusion is. 

Q. And can you agree with me, Dean 
Carrow, that these graphs are based on original data? 

A. By that do you mean field-derived 
data? 

OT Yes. 

A. I would have to confirm that, Mr. 
Freidin. I haven't looked carefully at the origin of 
the data for that graph. 

Q. All right. Let us assume that it is, 
aller git? 

A. Okay. 

Q. Assuming that it is, would you agree 
that the conclusions regarding effectiveness of 
chemical versus B.t. in relation to this report is more 
statisticlaly sound and scientifically valid than 
perhaps the conclusion one can reach in that regard 
from Table 14? 


A. Could you ask -- could you repeat the 
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question again, please? 

Q. All right. Let me put it this way: 
There is some concern about the statistical validity of 
any conclusion that you come to regarding the 
effectiveness of B.t. versus chemical based on the data 
you used for Table 14? 

Aw Yes. 

Q. Now, I'm saying, I heard Ms. Kleer 
suggesting that perhaps you should look at an actual 
study, something in an actual one year's sample. 

And#i¢mesaying #ibecthisidatan is intfact 
data of a one-year sample, then it in fact addresses 
the concern that she raised, at least in part, such 
that the information in the Carter paper would be more 
statistically sound or scientifically valid if you're 
trying to draw a conclusion as to whether chemicals 
were more effective than B.t.? 

A. I would agree that, with that general 
proposition, Mr. Freidin, the data without examining 
that Figure 3 -- sorry, the origin of the data from 
Figure 3, it suggests to me from my own past experience 
that in fact those studies are often done with the 
express purpose of illustrating that type of 
relationship, so in fact the sampling is done for the 


purpose of illustrating a relationship between 
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defoliation and larval population density for different 
treatment regimes; whereas as I pointed out with Ms. 
Kleer, that was not the purpose of Table 14 at all, and 
we did not intend to imply that comparisons should be 
made between B.t. and chemical in that table. 

Q. Thank you. I would like next to deal 
with an issue that -- or questions which were raised or 
asked by Mr. Martel, and that was in relation to the 
New Brunswick spray program. And you recall they were 
Spraying there every year and Mr. Martel was asking: 

If they spray there every year, why doesn't -- if 
they're spraying that much, why doesn't it sort of 
solve the problem. 

And you indicated that in New Brunswick 
they don't have the luxury of losing any wood, they 
have a very tight wood supply, is what I understand you 
to be suggesting? 

As efhat's i correct. 

Q. And in Ontario, although no one likes 
to lose wood volume, Ontario has the luxury of actually 
allowing some loss to insects and it doesn't have the 
dramatic effect that it might have on the Industry as 
it might have in New Brunswick? 

AsmaeThattstcorrect os As+aematter7of fact? 


Mr. Freidin, if one looks carefully at the mill 
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requirements for the Province of New Brunswick they 
require something in the order of 7~-million cubic 
metres a year plus, and in fact if you look at the 
annual allowable harvest for the province it's somewhat 
less than that, meaning that they actually have to 
import wood each year to supply their mills. So they 
cannot -- again, they don't have the luxury of 
allowing their forests to be decimated by any pest. 

Q. All right. Now, we heard evidence in 
earlier panels, Mr. Armson in Panel No. 2 for instance, 
where we looked at the budworm infestation in Ontario 
over a length of time, and we heard evidence from him 
and I think from Mr. Churcher that the budworm 
infestation in Ontario starts in the western part of 
the province and moves east, and it sort of goes up, it 
peaks, and then it falls. 

Is that your understanding of sort of the 
history of the budworm infestations in this province? 

AV wel? GGneth-asl minoteclear*on*what you 
mean by peaks and falls. You mean geographically or 
temporally? 

OP Both@lequess ’+Temporablyimecyout don’ t 
have the high infestation all the time, it starts low, 
you get more and more insects, there's an infestation 


and eventually they die off or it goes down, and then 
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it comes back some years later. 

ABI Thate seri ght : 

OO” Mite stevyclical@in ie thace.— 

Aver Inivfactye Lit oustookeatithe 
historical records which have been published by 
Forestry Canada which date back I think to 1911, and 
those are annual records and there have been maps 
generated to show the areas of moderate to severe 
damage caused by budworm in the Province of Ontario. 

I remember reviewing this a few years ago 
and I think there were only - if my memory serves me 
correctly - I think there were only three years since 


1911 where spruce budworm was not cauSing severe damage 


somewhere in the Province of Ontario; it's not always 


in the same spot, it tends to shift across the north, 
but it seems, aS a general rule, in any given year 
there is always some area of severe damage caused by 
spruce budworm. 

Q.@ AlT rights sin mWNew Brunswick Pal 
understand, it's a bit more pervasive than that in 
terms of the geographical area -- the total area of the 
province? 

A. Pervasive in the sense of sustaining 
itself from one year to the next? 


Q. Yes. 
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A. Yes, that's right, although certainly 
the insect cycles as well and they've just recently 
gone through a period where the area of moderate to 
severe damage has declined quite substantially. 

Q. My understanding is that in Ontario 
we have seen rises and then declines in the budworm, 
somewhat different than what's happened in New 
Brunswick because in Ontario the bugs can in fact - I 
don't want to be too colloquial here - eat themselves 
out? 

A Sexes. 

Q. Could you explain what that means, 
that the bugs actually eat themselves out and that that 
causes them to drop off, the numbers of them to drop 
OfE? 

A. Well, they feed preferentially on -- 
in Ontario they feed preferentially on balsam fir and 
on white spruce, those are the two primary hosts, and 
they feed on the current year's needles primarily; 
however, when population levels are high and they've 
exhausted the supply of the current year's needles, 
then they move to the older needles, which is what we 
call backfeeding, and under severe infestation 
conditions they will consume all of the current year's 


needles as well as much of the previous year's growth 
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as well. 

Over time a tree such as balsam fir which 
tends to retain about four or five years' needles is 
depleted of needles, in fact there are none ‘oes on the 
tree, and the only living tissue left in the crown are 
those vegetative buds that I referred to this morning, 
and if the budworm population levels remain high and 
they consume those vegetative buds as they flush, then 
in fact they totally defoliate the tree and, as a 
general observation, balsam fir will withstand about 
four years -- four to five years of that severe feeding 
before it dies. 

Spruce, on the other hand, has a larger 
complement of needles, just an inherent characteristic 
of that particular species, and it retains about eight 
Orsniné years’ of needles, fsomit fakes about ciqnt or 
nine or ten years for the budworm to exhaust all of the 
needles on the tree and, consequently, the spruce trees 
last longer. 

When that has happened, of course, the 
two preferred hosts of the budworm are gone, 
essentially the food resource is gone, and I think 
budworm specialists speculate that that is one of the 
major contributing factors to a decline, a localized 


decline in budworm population levels. 
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If there is a very high predominance of 
balsam fir in an area, for example, then in fact that 
population may decline much more rapidly because a 
larger part of its food supply is exhausted; if there's 
a larger percentage of spruce, it may sustain itself 
for a little longer before it declines. 

Q. If you take your entire forest and 
you spray it every year so that you are in fact 
reducing the number of insects at any particular year, 
when the eggs which have been laid by those insects 
emerge the next year will there be more food around for 
them than had you left some of those bugs to nature to 
allow themselves to eat themselves out, in effect? 

AsguVespalathinkgit!stae-—erevi 
understand you correctly, Mr. Freidin, I think that's a 
general proposition that's recognized and in fact it's 
interesting because the different approaches that were 
adopted by Nova Scotia and New Brunswick I think are 
two extremes of that particular situation, in which New 
Brunswick chose to keep the forest alive, and the 
criticism of those spraying programs is that they have 
sustained the forest in a healthy condition which 
supports large budworm populations and I think that's a 
reasonably credibly argument; on the other hand, Cape 


Breton allowed the budworm to -- sorry, Nova Scotia 
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allowed the budworm to run its course on Cape Breton, 
it ate itself out of house and home and many people 
will observe quite knowledgeably that the budworm has 
collapsed on Cape Breton. There is a good reason for 
that, there's no forest left for them to feed on. 

So there are two extremes of that 
situation. 

OF “Allright? Serthen* i¥put’ this way: 
In New Brunswick where they need all the wood and they 
can't lose any this year or next year, they spray and 
they keep spraying, they're in a catch-22 position, 
they're saving the wood but they're also saving the 
food for next year's insects, so they have got to keep 
spraying every year to keep retaining the wood? 

A. In my view their operations are 
extremely limited, Mr. Freidin, yes. 

Q. But in Ontario we are somewhere 
between Nova Scotia and New Brunswick, we have the 
luxury of having a large enough area that we can in 
fact allow our budworm -- or large amount of them to 
progress naturally through the cycle, eat themselves 
out, and only spray those certain areas to preserve 
wood which is needed in the near future, first of all, 
for mill requirements. 


Do you agree with that so far? 
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A. Yes, I do, I agree with that, again, 
as a general observation on the Ontario situation and I 
might just add to that by saying, when I was working 
with the Ministry of Natural Resources my own feeling 
was that Ontario could not have been in a better 
position in the sense that Ontario has a situation in 
which the Industry does not generally rely heavily on 
balsam fir and in many situations across the area of 
the undertaking, in fact, we can allow the budworm to 
run its course through balsam fir without significantly 
affecting the wood supply. 

But on the other hand, recognizing that 
in designating specific areas - and I mentioned one 
this morning west of Lake Nipigon, the Black Sturgeon 
area - if balsam represents a substantial portion of 
the wood supply in a 20-year planning cycle, then in 
fact that is an exception to that particular rule. 

Q. FeAl Ienight qapAndtanwicornrect?2Dean 
Carrow, that in Ontario the policy in relation to the 
aerial application of insecticides and the accompanying 
procedure provides for protection of the commercially 
operable forest and high value forests and if in fact 
you need to protect perhaps more than ten years of wood 
inachentuturce yay oumcansacGua lly isaiyou tcane#go.tosthe 


Ministry, rationalize why you've got to spray more, and 
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in fact there have been situations where that has been 
done and more has been sprayed? 

A. That's my understanding of the 
polieys 

Q. All right. So I think then we have 
indicated through your evidence why spraying every year 
in New Brunswick doesn't get rid of the bugs -- the 
budworm, and I take it then that we've also established 
that there is a good and valid reason in Ontario for 
not spraying all insect infestations everywhere they 
Occur? 

A. Yes, I believe so. It's quite a 
different situation in terms of wood supply 
requirements and there are differences in terms of 
forest composition as well. 

Q. Thank you. 

MR. MARTEL: Can I ask a question? With 
the -- it's about New Brunswick, if you continue to 
spray, is there a greater risk where you spray annually 
with chemicals than would be the case in Ontario where 
you might spray occasionally? 

DEAN CARROW: A greater risk to what, Mr. 
Martel? 

MR. MARTEL: Well, it could be to the 


water, it could be to any number of things based on a 
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year, if you're spraying year after year? 

I mean, isn't that one of the problems 
when they were using Matacil, the public was really 
getting uptight because it was just too frequent to 
Suit them, from my recollection. I could be wrong. 

DEAN CARROW: The main criticisms that -- 
Or allegations that arose in New Brunswick, Mr. Martel, 
surrounded the use of fenitrothion and I guess in 
hindsight the irony of that was that, at the time I was 
in New Brunswick and associated with the program we 
were changing the structure of the program, first of 
all, to include more B.t. in the program; and, 
secondly, to gradually replace fenitrothion with 
Matacil because Matacil had been shown to be as 
effective as fenitrothion and more environmentally 
benign. 

MR. MARTEL: But there was a real concern 
with Matacil at the beginning then; was there not? I 
can recall that. 

DEAN CARROW: There was a concern, I 
would have to check the dates, and I think it was 
approximately 10 years ago, around at one of the 
sawmills that was included in the Matacil formulation, 
I think that was dismissed fairly quickly and, as a 


matter of fact, when I was with Ministry of Natural 
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Resources I participated in the task force chaired by 
the Ontario Medical Association to look into the effect 
of Matacil on human health and that task force 
concluded that they could see no cause for concern 
about the use of Matacil with respect to human health. 

MR: FRELDIN=@ 6 Oo. Coulde Vous cUurn Lc 
Exhibit 1206A, Dean Carrow, that is the Report of the 
9th Annual Forest Pest Control Forum for 1981. Do you 
have that now? 

DEAN CARROW: A. Yes, I do. 

Q. All right. I want to ask you some 
questions -- well, you were asked a number of questions 
by Ms. Kleer about the caveat that she referred to. If 
you look at the second page, which is still the title 
page-- 

A Ore esse fi gnit. 

Q. --of the document, about the report 
concluding tentative results not sufficiently complete, 
et cetera. Have you attended proceedings of that 
forum, Dean Carrow? 

A.~ Yes, I have. 

Q. And am I correct that the information 
which gets disseminated and discussed there is not 
restricted to the results of the surveys which are done 


of the insect situation in the forest, but they are 
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also presentations of scientific papers? 

A. Yes, that's correct. 

Q. And am I correct that in many cases 
the results of those scientific papers are preliminary, 
they haven't completed it, but people get up and they 
in fact indicate what the preliminary results are? 

A. Yes, that's my understanding. 

Q. Am I correct that those preliminary 
results and those papers indicating those preliminary 
results get published as part of the Report of the 
Forest Pest Control Forum? 

A. Yes. 

Q. And would you agree that the 
scientists who prepare preliminary papers and have them 
publiced in a document such as this would want there to 
be a caveat regarding the tentative results, that they 
would not want their reputations to be put on the line 
in indicating that something which was in a preliminary 
paper was in fact taken as being final results of their 
research? 

A. Yes, I would say that's one of the 
reasons for that caveat that's there, Mr. Freidin. 

There is another very -- perhaps more 
important reason, and that is that most scientists 


operate on the principle of publish or perish and if 
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they are going to get their annual salary increase they 
are going to have to publish in refereed scientific 
journals. 

If their results appeared ina 
publication such as this, it would preclude their being 
able to publish those same results ina scientific 
journal. So this document states not for publication 
so it doesn't jeopardize the ability to publish those 
elsewhere. 

Q. Dean Carrow, it is my understanding 
that that caveat was indeed put there to address the 
concern of scientists who may have published 
preliminary results and is not a caveat which is 
intended to apply to the results of the surveys done by 
the forest insect-and disease survey unit. 

Can you agree or disagree as to whether 
my information is correct? 

A. I would agree generally with that, 
Mr. Freidin. I think that would be one of the 
overriding reasons to have that caveat there. 

I said this morning, I think there are 
some situations where, from my own experience, because 
of the timing of that forum, some provincial 
jurisdictions -- well, I should say that provincial 


and federal have difficulty getting the data in a final 
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form for the forum as well, and in some cases they want 
to reserve the right to refine that data before they 
publish it. 

Q. Could we agree, Dean Carrow, that if 
any changes were made from the results which are 
published in the survey portion of this document that 
they would be minor in nature? 

A. Yes, I would agree to that. 

Q. Do you know Mr. -- Dr. Gordon Howse? 

AaeLes, @ledo. 

Q. Who is he? 

A. Dr. Howse is head of the Forest 
Insect and Disease Survey with Forestry Canada at Sault 
Ste. Marie. 

Q. And he has been the head of that unit 
Since, I believe, 1977? 

AtPeYes;elathinkethat”s°approximatelysthe 
date. 

Q. Do you believe he would be a good 
person to indicate the purpose for which that caveat 
was put there? If we had to sort of choose somebody 
who might have that kind of information, would he be a 
good person to ask? 

A. I think Dr. Howse would be a good 


pensonaushe atspelechink; -arregqulareattendee at *the 
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forum and is fully aware of the discussions that go on 
at that forum. 

Q. I understand that his unit, in fact, 
is responsible for collecting the survey results with 
appear as part of the publication? 

A. That's -- I'm not sure what the 
current situation is in Ontario, but certainly that's 
been the case in the past. 

Q. Thank you. Let me spend some time 
with you, Dr. McCormack. I just happen to have a piece 
of paper here and it is on a matter I think of some 
interest, Minnesota. 

You testified as to what the situation 
was based on your understanding regarding the 
suspension of the use of herbicides in certain areas of 
that state and I have certain information, I want to 
indicate certain facts, as I understand them, and I 
want you to indicate whether you can agree with those 
EactSeornorc. 

MR. FREIDIN: Madam Chair, to the extent 
that Dr. McCormack cannot-agree with these facts, I 
will be calling a witness to establish the validity of 
them. 

Can you agree that on the -- that there 


are commercial forests on areas referred to as state 
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lands, county lands, industrial forest freehold lands 
and federal lands in the State of Minnesota? State, 
country, industrial, forest freehold and federal? 

DR. MCCORMACK: A. Yes, I do, 
recognizing the term freehold is not usually used in 
the States. 

OC. SVRVUericht. 

Ae CS; ao s 

Q. It is my information that the areas 
of those lands, those different types of forest lands 
are as follows: State lands, 2.7 million acres; county 
lands, 2.3 million acres; industrial forest freehold 
lands, 6.5 million acres; and federal lands, 
Pez-muliion-acresis 

Are you able to confirm -- that adds up 
towl2.7—millionsacres; ti omy mathars*correct, and are 
you able to confirm the accuracy of that information? 

A. I am unable to confirm the accuracy 
of such specific numbers in those categories because I 
am not that familiar with the details. The ratio 
sounds reasonable to me. 

Q. All right. And just to help you with 
that, the ratios then would be as follows: State 
Vands,e2l. 38per cent; *county tlands, *18.1l) per cent; 


freehold, 51.2 per cent; and federal lands, 9.4 per 
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cent. Is that sort of the ratio that you believe is in 
the ballpark? 

A. The ratio sounds reasonable. 

Q. Thank you. It is my understanding 
that on state lands there remains an active pesticide 
program? 

A. Yes. 

Q. It is my information that on county 
lands there is a pesticide use strategy in place 
Similar to that in place on state lands? 

A. Yes. 

O. "it is "my information that on 
industrial forest freehold lands there is an active 
forest herbicide program? 

A. Yes. 

Q. You gave evidence as to the situation 
on the federal lands, which is the 9.4 per cent of the 
entire forested land of hacen ee I understand that 
the reason for the suspension is related to the need to 
prepare an environmental impact statement; in other 
words, there is a requirement that they produce an 
environmental impact statement in relation to the use 
of herbicides? 

A. It is my understanding it was a 


voluntary suspension on the part of the federal people 
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responsible, with part of that suspension to be an 
activity toward writing the environmental impact 
statement. I'm not sure which part came first. 

Osan Ont eel tmbeingavoluntarvV,gdt 1S my 
understanding as well, Dr. McCormack, that the reason, 
therefore, is not the result of an admission of any 
sort, that that suspension was required for 
environmental or human health reasons? 

A. Absolutely. 

Ove lnetaccy. 1b samyoimtormatsaonathat 
the United States Forest Service on federal lands in 
the State of Minnesota not only treat their seed 
orchards and their research areas with herbicides, but 
they also continue to apply herbicides to their 
campgrounds? 

A. That is my understanding. 

Oe Dalkey OUGmEEM iy mDUNCC. mmrlaslea LLY sain 
jumping all over here but I happen to have these 
highlighted for some reason. 

Could you please turn to page 69 of the 
statement of evidence. Do you have that? 

MR. BUNCE: A. Yes. 

Q. That is the page where the factors 
which are taken into consideration in choosing a 


tending method are listed. 
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You may recall you were cross-examined at 
some length by Mr. Hanna in relation to those factors. 
He was asking you about the extent to which you 
considered the sted a4 and temporal pattern for 
non-timber values. Do you recall that line of 
questioning? 

A. Yes. 

Q. Now, am I correct that when foresters 
talk about a spacial and temporal pattern they are 
concerned about where the timber is, the commercial 
crop, and what type it is, the species and the spacial 
relationship of them. That's the spacial and temporal 
pattern of the forest that would be a primary concern 
to a forester who is harvesting timber? 

A. Yes, I think you would have to 
include the age structure of the forest as well. 

Q. And age structure, thank you. A 
wildlife manager is concerned about the spacial and 
temporal pattern of the forest, but might look at ita 
little differently. They are looking for mature timber 
for winter habitat, for moose perhaps, they are looking 
for young successional browse, so they look at what the 
forest has to offer wildlife and they are concerned 
about the spacial and temporal pattern of it as well? 


A. I can't speak for a wildlife 
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biologist, but I'm sure that they look at the forest in 
a different light than I would, as you are saying there 
for some of those things. They are looking at it for 
moose habitat or moose management versus timber 
management, yes. 

Q. You may not be able to answer this 
question, you may want to refer it to panel No. 10, but 
let me ask you. It is my information, would you agree, 
that the absence of a specific reference to spacial and 
temporal condition for non-timber values, being listed 
here on page 69, all right -- you say here: 

"Proximity to non-timber resource 

values..." 

A. Mm-hmm. 

Q. I'm suggesting to you that the 
absence of a specific reference to spacial and temporal 
conditions for non-timber values being listed here does 
not ean that it is not considered in the planning 
process, in the timber management planning process? 

A. Well, non-timber values are 
definitely examined in the timber management planning 
process and they are -- because, for example, you would 
have a planning team of which part of the planning team 
would be a biologist, a wildlife biologist who would 


look at the non-timber values from a wildlife 
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biologist's viewpoint and express those concerns in the 
planning process for the timber management plan. 

Q. And in the discussions between the 
wildlife manager and the forester they could agree as 
to the best decision to satisfy both their needs? 

A.w Yes; in®fact, that is exactly what 
happens. You sit down for many days in each area 
discussing the needs of both and the compromises that 
are required for them. 

Q. Thank you. Dr. McCormack, Madam 
Chair asked you a question and I didn't quite 
understand your answer or what was behind her question, 
so maybe you can explain to me what your answer was. 

She said: Does tending make a prediction 
of forest succession more predictable, and you said in 
some cases yes. Can you explain what you meant? 

DR. MCCORMACK: A. I don't remember the 
exact words of my answer. What I meant was when 
tending is applied to a developing stand, there is an 
additional level of management applied which enables a 
manager to have a better idea of what is going to 
happen as that vegetation continues to develop; in 
other words, the tending treatment puts some dimensions 
on the direction of the development of the vegetation. 


Does that help? 
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QO." ITteputsesome!  direction*on it and, as 
a result of your knowledge as a scientist, you know 
what that direction is going to be? 

A. Exactly. So you can more accurately 
project what is going to develop on that site. 

Q. And so this business about being more 
predictable, you are saying that's because you are able 
to manipulate it in a way that will get a certain 
result? 

A. Exactly. You have imposed a level of 
management on that development, yes. 

Ov eSe*that'’s wnat*you meant during that 
questioning, that answer was directed to that? 

A. Yes. I'm sorry it wasn't more clear. 

Q. Thank you. It may have been clear to 
everybody else but me. 

Staying with you, Dr. McCormack. You 
made a comment or a statement that the least 
disturbance is best and I assume, Dr. McCormack, that 
that is a statement which is based on the assumption 
that nature functions uncontrolled by man in all other 
respects. 

I will tell you what I am getting at and 
I will be perhaps more specific. One of the Industry 


witnessess in Panel No. 6 was Dr. Methven from the 


Farr & Associates Reporting, Inc. 


McCormack , Carrow, Tomchick,37545 
Smith,Ferguson, Bunce, 

Stanclik 

Cr ex (Breidin) 


University of New Brunswick, and he indicated that 
where you have a natural agent of change, such as fire, 
controlled by man, we have that in Ontario through fire 
protection, that if you don't replace that disturbance 
of fire with some other disturbance you could end up 
with an unhealthy forest, and he indicated in his 
evidence that the best substitute that he was aware of 
to replace the disturbance of fire was harvest, we were 
talking about clearcutting. 

Are you able, based on your expertise, to 
agree with Dr. Methven? 

A. As I understand your description of 
Dr. Methven's words, I agree with that. I add that 
when I used my reference to least disturbance there 
were some qualifiers in there that I think allow me to 
respond in support of Dr. Methven's statement. 

Q. Could you elaborate? 

A. I made reference to things like soil 
condition, for example, and I did qualify it in a way 
that I hope indicated that disturbances in part occur 
in a natural forest processes. When we are 
regenerating a stand - and in this case I was looking 
at it post-harvest - I was making reference to further 
disturbance beyond that which had already taken place, 


and I think one must distinguish between those. 


Farr & Associates Reporting, Inc. 


24 


ae 


McCormack ,Carrow,Tomchick,37546 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Freidin) 


Q. Thank you. Dean Carrow, 
Interrogatory No. 7, and I'm not too sure whose it is. 
I think it might be NAN Interrogatory No. 7, Exhibit 
20275 

Do you have that, Dean Carrow? 

DEAN CARROW: A. Yes. The one that 
deals with monitoring? 

Om onabasSeconrect: 

A. Yes. 

MS “SCRONK sea thatesgNo. £490 lhumisonny7ato 
interrupt, that's NAN No. 4. Is that what you wanted, 
Mr. Freidin? 

MR FREIDIN: No, I think it*s NAN No. 7: 

"Please indicate whether the Industry 
Supports 

continued monitoring of human health 
effects other 

than effects on workers involved in 
spraying the 

insecticides." 

MS. CRONK: I beg your pardon, I 
apologize. 

MR. FREIDIN: Q. Now, I want to be clear 
about your answer. You were asked by Ms. Kleer: Does 


Industry participate in such monitoring, and my notes 
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indicate that your answer was as follows, Dean Carrow: 

That at the present time the 
responsibility for 

application is MNR's but certainly this 
answer 

supports continued monitoring in some 
cases by the . 

Ministry of Environment and the Ministry 
OL 

Health. 

Now, you indicated that there was a 
responsibility on the Ministry of Natural Resources for 
application, I take that to mean the actual spraying of 
the insecticide? 

DEAN CARROW: A. Yes. 

Q. And I take it, Dean Carrow, that you 
are not, on behalf of the Industry, suggesting or 
taking the position that the responsibility for the 
monitoring of human health effects of insecticides 
falls to the Ministry of Natural Resources; are you? 

A. No. 

One ae tDankevoun 

A. No, we're not. 

O..aMr.. Bunce,» li juStewant toOscovery this 


off. You were asked by Ms. Kleer who decides what 
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vegetation management will occur in the field, and she 
Said: is it the forester, and you said the choice of 
tending technique is made by the timber manager who is 
writing the timber management plan and the AWS. 

And would you agree with me that the 
forester doesn't do that alone; just as he may have 
consultation with the wildlife person preparing the 
spacial and temporal pattern of the forest, the 
wildlife manager or representative on the planning team 
could have input in relation to the tending technique 
as well. 

MRaa-BUNCE: (Acpol’ mognot® sure®that®lI 
answered that question. 


MR. TOMCHICK: A. I answered that 


‘question. 


Q. I'm sorry. Well, can you answer the 
question without me repeating it? 

AGP eNO, = COouldRYoUSs repeat@the™last* parts on 
Les 

OF seAllerighte@gAWelly wt" Ss omy 
understanding that the wildlife manager can have input 
during timber management planning as to the tending 
technique in a discussion with the forester, just as 
much as that wildlife manager can have input in the 


spacial and temporal pattern of the forest? 
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A. Ina general way, yes, however once a 
decision has been made by the planning team, if an area 
is to be tended - and now we get into areas of concern 
and normal operations - but generally, once that 
decision has been made by the planning team whether an 
area can be tended, unless there is circumstances that 
are present or a value present where some kind of 
mitigating measure has to be taken or some kind of 
modified measure or modified technique has to be used, 
the forester would make the decision after that as to 
what technique would be used in normal operations. 

Q. Okay, thank you. 

Dr... MeCormack?* could you" —-=nold™on,, 1 ve 
got to find out which exhibit I want to refer you to. 
Forests for Tomorrow Interrogatory No. 13, which I 
guess was part of Exhibit 1136. 

DR. MCCORMACK: A. No. 13? 

Ov ves. 

A. This refers to Table 8 in the 
statement of evidence, I believe. 

MR. FREIDIN: Well, as soon as Mr. 
Churcher finds metmy scopy; el9l Pp —— *rr"ilemay just have 
one moment, please. 

---Discussion off the record 


MR. @FREEDINSS OF **Now;, Mre Castrelli was 
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asking questions about this particular interrogatory 
and you may recall that he -- 

MR. MARTEL: Whereabouts is it, Mr. 
Freidin, in this bundle of documents? 

MR. FREIDIN: .68 dont iknow7el gdon it shave 
the exhibit, I was working from my copies of the -- 

MR Se TOMGHICK a5 11925 

EREIDIN snpb ho 2? 

MR.) TOMCHICK: #Pamt poi qll92:. 

MR. jERELDINs6 uPart of 1192. 

MADAM CHAIR: Thank you. 

MR. FREIDIN: I also lose the paper war, 
Mr. Martel. 

Q..3 Page 14. 

DR. McCORMACK: A. This is the 
interrogatory that refers to Table 8 on page 128 of our 
statement of evidence where Mr. Castrilli asked for 
data that were the basis for the figures in that table. 

Q. Right. The question was: What was 
the total volume of all species of trees on the control 
and sprayed areas? 

Augy lLhatesicornect. 

Q. Okay. Now, Mr. Castrilli spent some 
time with you, particularly in relation to this 


interrogatory, talking about what were the total 
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volumes of wood fiber on the site in the situation 
where you had releases and one where you didn't have 
releases, and I took it from his questioning that he 
was suggesting that the Roe study, which is the very 
first one referred to-- 

Ave Yes: 

Q. --was indicating somehow that there 
was more volume on the control site than there was on 
the areas which were sprayed? 

A. Mr. Castrilli was referring to no 
release as the control site and looking at the total 
column under 1949 which was the last period of 
measurement reading the figure 31.8 as a higher volume 
of the partial release and full release treatments as 
listed, yes. 

Ona "Now, all "Lecorrect ithat "tne “L931 
figures for total volume-- 

m. = ese 

Q. --refer to the volume on those areas 
before any of them received a herbicide treatment? 

AS. Thatwis correct. 

Q. So that the partial release area or 
total volume of 2.8 was just the total starting volume 
before anything was sprayed on the block which was 


going to be partially released? 
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A. That is correct. 

Qs wAnd .this is» the’ same for+full 
release? 

A. Yes. 

Q. So that you started with a:control 
block or a no release block which had substantially 
more volume to start with? 

A. That was what I attempted to explain 
toeMn, eCastriliie 

Ong ele rari tre 

A. So that one looks at the volume gain 
following treatment to determine the success of the 
treatment; therefore, a subtraction needs to be made 
and, when that is done, then the release treatments 
clearly have gained more volume. 


Q. And that is really the only 


- meaningful conclusion you can draw from those numbers 


if you're concerned about the effects of herbicides, 
that you get more volume on the released areas as 
opposed to the amount of increased volume on a 
non-released area? 

A. There is clearly a benefit for total 
volume as well as volume gain of the chosen crop trees 
on those treatments, yes. 


Ossel im yoingmtomindgicate ‘to you what 
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Io=— well, if Mr.®Castrilli through his 
cross-examination was suggesting that one might 
consider not releasing an area because it might result 
in more total volume on a site than would occur if you 
released it, and if one accepts the proposition that 
the species and the things which made up the wood fiber 
would be varied on the unreleased site, do you believe 
it would be appropriate as a management technique to 
ignore the species of wood on the uncontrolled area and 
just say: 

Well, I've got more wood volume, more 
wood fiber, so I'll take that, even though I may get 
less volume over here but it's going to be a good crop 
tree. Does that make any sense to you? 

A. Absolutely not. 

Q. Mr. Castrilli also seemed to suggest 
in his cross-examination that perhaps because when you 
spray detpiedaes you might release a crop tree, you may 
also release balsam fir, which we've heard is not the 
greatest species if you're concerned about budworm, and 
balsam fir is not a desirable species. 

Does it make any sense to you to not 
Spray SYOULRMCrOpD wreesmausSteso your ecmnot mWOlngs lo 
release some balsam fir? 


WAS NOt fateealiee And 1f 1 may, 1 would 
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add a further point, that if one were to incorporate 
2,4-D properly timed in their treatment they could at 
the same time suppress some of the balsam fir to 
benefit the other crop species present. 

Q. Thank you. I'm not sure who can 
answer this, maybe none of the panel members can, but 
insterms —~- it@is mytiniLormation “that clearcutting and 
the application of herbicides occurs in the Great 
Lakes/St. Lawrence Forest not only in the boreal 
forest. 

Can anybody on the panel confirm that my 
information is correct? 

MR -TOMCHI CK "Ate lecank ts 

MR. BUNCE: A. If we can confirm whether 
I'm in the transition zone of the boreal forest or in 
the Great Lakes/St.Lawrence-- 

Q. Well, all right, wherever you are, 
Mr. Bunce, we'll look at the map. 

A. --you'll find that we clearcut and 
tend. 

Q. All right. And in Algonquin Region, 
can anybody confirm that clearcutting and the 
application of herbicides occurs in the Algonquin 
Region of the Ministry of Natural Resources? 


Dt 's*my information that it*does. 
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A. I have never worked in Algonquin 
Region, so I couldn't comment. 

Q. Okay, thank you. And can anybody 
confirm my information that in the management of red 
pine in the Great Lakes/St. Lawrence Forest, 
clearcutting and the application of herbicides is a 
procedure which is used? 

MR... TOMCHICK2a8 Ais els icany itl. 

Onan Chanks.vour 

Dr. McCormack, during the 
cross-examination by Mr. Castrilli you were asked some 
questions about the timing that might be appropriate 
for the application of herbicides. 

And he asked you: What's the appropriate 
timing for the application of each herbicide, and your 
answer is: Depending on the specific location the use 
of these chemicals could take place over months, but 
must realize that the phenological characteristics can 
vary and based on site - and I may not get all this 
down correctly, you correct me - and, therefore, late 
July through September depending on the conditions, 
realizing conditions may occur which would allow you to 
Carry out operations outside of those time frames. 

And I just wanted to ask you: Would it 


be appropriate or inappropriate to have a rule or a 
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limitation that says herbicides can only be applied 
between July and September? 

A. I would certainly hope not because of 
what was stated earlier and because of options that are 
there that would be excluded from a manager's set of 
choices. 

Q. All right. As I understand your 
evidence, there are circumstances in which you would 
have to spray outside those areas, for site prep for 
sure? 

ASS le thinks ledidsmentionysite 
preparation, there are other reasons as well. 

Q. All right. There are some situations 
where you would want to spray outside that period for 
release as well? 

A. Yes. 

Onee lThanke you. 

A. Emphasizing it could be at either end 
of that range, early or late. 

Otel nanke you. eebo. McCormack, sMr. Hanna 
asked you some questions about objectives, he said: 
Clear objective.or end point - he's just tell you - I 
meant it to mean a given forest structure, species 
composition, spacial context or plan, is that what you 


understood to be an end point, and your answer was: 
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Yes, that would be one way to specify an objective. 

I take it from your answer, Dr. 
McCormack, that there are other ways of specifying an 
objective? 

Ae. Oh, 1 think (so and | lett sthat open 
because it's not for me to determine how a given 
manager determines what ne objectives are. 

On ‘thanka you. stiat Seaamatcerstiar 
leave to the planners and the experts in planning 
systems? 

A. I'm sure there are many ways to 
define objectives. 

Q. Thank you. I may be hesitating, but 
we're moving right along. It may not seem like it to 
everybody. 

Dr. McCormack, Mr. Hanna was asking you 
about the possible significance of getting more 
herbicides registered for use in forestry, and it's my 
understanding that one of your positions is that it 
would be desirable, that by getting more herbicides 
Beg Ss Le red stner esi oece OSs) Wisbity sous De iC mad oust Om Oe 
more selective in which species of vegetation actually 
get affected by the herbicide; is that correct? 

De aLhates COLLear. 


Q. So that if you get more herbicides 
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and you could actually be more precise or have a 
prescription which was more -- had more finesse instead 
of perhaps affecting five types of vegetation when you 
only wanted two, you might be able to just get the two? 

A. I often equate this to going to a 
physician with and illness and hope he has more than a 
bottle of aspirin in his bag of tricks, yes. 

Q. Thank you. Now, it seemed to me that 
Mr. Hanna may have a concern about the effects that 
herbicides might have on natural succession. Did you 
understand his questioning of you to indicate that he 
was concerned that by applying herbicides you may 
disrupt the natural success which would occur had man 
not intervened? 

A. Perhaps I missed that point. It's a 
little difficult for me to envision totally natural 
succession. Since these herbicides are usually going 
down on an area that has been harvested and possibly 
planted; an intervention has already taken place, and 
one must deal with the conditions which are there at 
the time tending takes place. 

Ous Al Lbemight ap Wel Berletysi assume: that 
you start with a situation after you've harvested, so 
you've got that disturbance, if you're concerned about 


succession occurring naturally from that point on, it 
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seems to me that one would be less concerned about 
disrupting natural succession; if you had a herbicide 
that could be very precise, you wouldn't be more 
concerned about natural succession in that situation? 

A. The way I see this, Mr. Freidin, is 
that with properly applied herbicide technology a 
Manager is actually able to put the developing 
vegetation more-closely on track to develop into what 
might have been there naturally than if left untended 
following harvest, and with more herbicides a manager 
is better able to accomplish that. 

Q. Thank you. Dean Carrow, I want to go 
back to you. You defined in your evidence the three 
different types of control; outbreak control, 
containment and foliage protection. 

DEAN CARROW: A. Yes, that's correct. 

Q. And did I understand your evidence to 
be today that in terms of outbreak control it is your 
Opinion that you need chemicals to effectively have 
outbreak control? 

A. In my view there are certain 
Situations that arise in the area of the undertaking 
that absolutely require chemicals to achieve outbreak 
contror: 


Ove APBErignit’. Sand in the situation of 
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containment and foliage protection, I understand your 
evidence to be that there are situations where you can 
achieve control without chemicals? 

A. You can achieve adequate protection 
Ole ~hthate si rights 

Q. And we can agree that most of the 
programs being conducted in Ontario at the present time 
are foliage protection? 

A. Yes, certainly at the present time; 
that #157@1989-907ethat's;correct: 

Q. And, therefore, if we were looking at 
those programs, the amount of insect or larvae 
mortality is not the measure or the standard to judge 
success? 

A. If the designated purpose of the 
program is foliage protection, which is that third 
option, then certainly larvae mortality is a secondary 
consideration. 

OneOkayv. eaeGouldVyou turnetoepageyl/7laoft 
the witness statement, please. 

MADAM CHAIR: Which page is that, Mr. 
Freidin? 

MR2SERELDIN: ¥+Page 171. 

MADAM CHAIR: Thank you. 


MR. FREIDIN¢© @»eeDo you -havevthat; Dean 
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Carrow? 

DEAN CARROW: A. Yes, I do. 

O.felpdirectvyoultonthesydas ter ni 
paragraph on the page where you refer to the B.t. 
program for '86 and) °87. It'*ssmyeinrormationsunat the 
program in those years was a program of foliage 
protection. Can,you confdarmothat thatdisie= 

A. Are you referring to ‘86 and '87? 

Owe es. 

A. I would accept that as an objective, 
Mr. Freidin, although I haven't seen any specific 
statement to that effect, but I would accept it in view 
of the circumstances and the size of the problem, that 
that was an the objective, yes. 

Q. Okay. Well, having acknowledged 
that, if you look at the last three lines after 
indicating the number of applications of B.t. that took 
place, the comment is made that: 

"Even so...", even though there was more 
than the single application, 

",...Sampling slowed that these treatments 

were successful for insect control 90 per 

cent plus population reduction not only 

Slightly more than half of the treated 


area." 
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I just want to clarify. You've made a 
reference here to the standard for outbreak control, 
but I think we have agreed that if in fact it was a 
foliage protection program the method that you would 
use to measure how well you had done would not be to 
look at population control, you would be looking at 
foliage protection? 

A. Yes. I can appreciate your concern 
over that particular wording, and I guess if I were to 
write that sentence again, Mr. Freidin, I'd write it a 
little differently. 

I think what I was trying to illustrate 
in that evidence was that in fact the Ministry has in 
those years used either two or three applications of 
B.t., which is an exceptionally high rate of 
application, and that even with that extraordinary rate 
of application, for instance, it was very difficult to 
suppress those populations significantly. 

So that, again, it's meant to illustrate 
that with that particular -- with the manager being 
constrained to that particular technology, he's not 
able to achieve significant population reduction, even 
though in those cases he may be able to achieve foliage 
protection. 


Q. I take it then that really, although 
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it wasn't perhaps the intention, that that particular 
fact situation supports the position that you indicated 
earlier, that in some circumstances B.t. will not work 
for outbreak control and you have got to use chemicals? 

A. That was the point of that particular 
discussion, was that with that particular technology 
you couldn't achieve outbreak control. 

QVSeALTVertghts 

MR. FREIDIN: And, Madam Chair, I just 
indicate that in Exhibit 659, at page 173, there's an 
indication that the spray programs for the two years 
that I refer to -- pardon me, 1987 and in the previous 
year was in fact foliage protection. 

Ov TurnVto pagewl797 please.- DO you 
have that? 

DEAN CARROW: A. Yes, I do. 

@.- *The™first*tull paragraph, -tirse 
SENTENCE Wstaves-: 

"Foliage protection is necessary to keep 

insect attack trees in a living condition 

and to maintain annual growth on the 

trees." 

I take it in that case the word growth is 
referring to increment? 


A. Yes. 
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Q. The addition of volume? 

A. Yes, that's right. 

Q. If you go down in the next sentence 
where there is reference to -- well, it says the level 
ofie—ritireferssto: 

"50 to 60 per cent preservation of the 

current year's growth." 

In that case, am I correct, that the word 
growth should be interpreted as being foliage; you are 
not referring to increment in that particular portion, 
you're talking about the foliage for that particular 
year? 

A. It says specifically preservation of 
the current year's growth, and by that I mean the 
Current year's needles, not volume increment. 

Q. Right. So growth is used in two 
different ways in that particular paragraph? 

Arey Youur estsight. 

Q. Okay. Now, you indicated in your 
evidence that the purpose of foliage protection in 
Ontario is to keep the trees alive, and I wanted to ask 
you some questions about your evidence about the need 
for a standard for foliage protection in Ontario. 

I cross-examined Panel No. 8, the renewal 


panel for Industry, at some length and I believe that 
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to the NAN they agreed that when you are reporting 
information to the public that reporting the 

achieved -- a certain percentage of anything - we were 
talking survival, we were talking about stocking - that 
it's confusing for the public to understand or get 
their minds around those sorts of concepts because you 
have to know a lot more about the subject matter than 
just looking at a percentage on a piece of paper. 

Is that a phenomenon that you have sort 
of encountered generally when you have tried to express 
what forestry is all about, if you're using 
percentages? 

A. I can't say that I would agree with 
that as a generalization and in the context of survival 
of seedlings, for example, just as an illustration, my 
experience is the public can understand what 50 per 
cent survival means. 

MS. CRONK: I have to say, Madam Chair, 
Mr. Martel, despite the lateness of the hour that 
that's not precisely my recollection of how that 
evidence ended up at the completion of the renewal 
panel's evidence. 

Ienecalleasquestion_ ofsthatekindg= 1 
don't have the transcripts here - being specifically 


put with respect to, you recall, second-year survival 
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data and a percentage based on that. 

I don't want to get into an argument, but 
I just put on the record that I don't accept that that 
is how the evidence concluded. 

MR. FREIDIN: Q. Would you agree, Dean 
Carrow, that a standard implies that it can be met. 

The public look at a standard, it says 60 per cent 
foliage protection, that indicates to the public that 
if you're doing a good job you should be meeting that 
standard? 

DEAN CARROW: A. Yes, I think that's 
implicitt imsthat : 

Q. Would you agree with me, and I think 
you have indicated in your own evidence, that what is 
acceptable foliage protection in any given year - 
acceptable from a management point of view - depends on 
the population dynamics; that is, you can't say that 
Epibiate protectron this year —=*your'could’ say== inf we 
got 30 per cent protection this year, that might be 
great having regard to all the facts? 

Wes Setehink fe fyou ' re referring to 
evidence that I think I presented earlier today, Mr. 
Freidin, in response to Ms. Kleer's question, I think 
the point I was trying to make was that I could very 


readily conceive of a number of different numerical 


Farr & Associates Reporting, Inc. 


McCormack, Carrow, Tomchick, 37567 
Smith,Ferguson, Bunce, 

Stanclik 

cr ex (Freidin) 


standards based on the pest, first of all, whether it's 
gypsy moth, whether it's spruce budworm, whatever, but 
perhaps more importantly based on the particular nature 
of the forest stand that was being protected, 
recognizing a mature -- recognizing that, for example, 
a mature forest that is ranked as a commercially 
operable or commercial forest that's within a 20-year 
management planning cycle and scheduled for harvesting 
might require a different standard of protection than a 
seed production area, for example, in which the 
management objective of that particular area is quite 
different from a mature stand or indeed a young 
plantation where the objective was to keep it ina 
vigorous healthy growing state, putting on optimal 
volume increment year-by-year. 

So that the point I was trying to make in 
response to that was that the standard -- I could 
eaSily envisage a situation in which the standard would 
be developed to be suitable to the particular 
Circumstance, the particular management objective for 
that species in that particular stand or that 
particular area. 

Q. But I understood your evidence to be 
that one of the reasons you thought that there should 


be a standard was for accountability purposes? 
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A. “Yes* 

Q. And I take it that that would include 
accountability to the public whose forests are actually 
being managed, some way of communicating to them how 
well you're doing in your protection program? 

A. Yes, and whose funds are being spent. 

Q. All right. And what I hear you 
Saying is: It might in fact be necessary to go to the 
public, and they may have to see a form which had a 
different percentage -- a whole number of percentages, 
some saying 20 per cent foliage protection, some saying 
60, some saying 80, some you may want a hundred because 
you're trying to protect the buds in a seed orchard, 
they would have a whole range of percentages; that is 
what would result if your proposal was adopted; we 
agree on that? 

A. I don't agree with that 
interpretation of what I'm suggesting, Mr. Freidin. 

Oe Why nob, whyowouldnis tryou... 

A. Because I don't at all envisage a 
situation in which that level of detail would have to 
be presented to the public. But let me just elaborate 
on the background of this a bit, 1f£ I could. 

I've been involved in these types of 


programs for almost 20 years now across Canada and I've 
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lived through periods where, in fact, public reports 
annually - and this is not exclusive to Ontario, I 
don't mean to suggest that whatsoever, this is a 
phenomenon we've seen all across Canada - in which 
public reports had wording to the effect that results 
of spraying this year were generally satisfactory, 
period. That's the sum and substance of the program 
that may have cost 10 to $15-million. 

And I've lived through circumstances 
personally where a lot of members of the public quite 
rightly want to know what you mean by generally 
satisfactory when you're spending 10 to $15-million. I 
think that's a valid question. 

Q. Right. And I agree that it's a valid 
question. What I'm just trying to explore with you now 
is, how do you deal with that valid question and there 
may be various alternative ways of doing it, and I'm 
suggesting to you that to son. members of the public at 
least, would you agree, that if you go to them and you 
start off by saying: The standard for foliage 
protection is 50 per cent, some of them are going to 
say: Why not a hundred per cent, why not 80 per cent, 
and without some more information they won't really 
understand why 50 per cent in that particular year was 


good; agreed? 
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A. We've suggested in our evidence, Mr. 
Freidin, that in fact appropriate research be 
undertaken in the Province of Ontario to establish what 
is considered an appropriate standard for our 
conditions in Ontario, recognizing that the standards 
that have been chosen by New Brunswick are rather 
arbitrary, and in fact we have very little basis right 
now for -- very little scientific basis for saying that 
50 per cent or 60 per cent are the magic answer. 

Q. But would you agree with me that even 
if you came up with a percentage as a result of that 
process, you would still have to communicate to the 
public, they would have to accept that that percentage 
was reasonable. 

I mean, the public might very well be a 
bunch of doubting Thomases in some case and say: Come 
on, they're just trying to pull a fast one here, how 
could 50 per cent be good? You may have worked 
yourself to death and come up with the best percentage 
in the world, but it might be a very difficult thing to 
communicate to the public why 50 per cent was a good 
standard. Can we agree on that? 

A. No, I wouldn't agree with that at 
all. 


On eiOkay: 
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A. I think the suggestion here is that 
the appropriate research be undertaken in the field to 
establish whether, for example, 50 per cent is an 
appropriate level of foliage protection for the 
Province of Ontario for balsam fir or spruce. 

Q. How do you convince the public that 
that percentage, when you report -- when you got 50 per 
cent, how would you get the public to accept that that 
was a good result? 

A. That 50 per cent was a credible 
standard; is that what you're saying? 

Q. How would they know that? 

A. I'm missing the point of your 
questioning here, because I have said that appropriate 
research should be undertaken to validate that. 

Q. All right. If appropriate research 
is done from your point of view because you were 
involved in the district meeting because you're a 
professional, you would know 50 per cent is good. 

A. Or whatever number came up, yes. 

QO." So I guess you could “go-to” the public 
and you could say: Here's the standard, it was 
developed as a result of a lot of research by a lot of 
experts and, therefore, if we tell you 50 per cent is 


good, then you should believe us. 
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And is it sort of through that mechanism 
that you would hope the public would accept 50 per cent 
as being reasonable? 

A. I would think so, at least you would 
have validation for that particular number. 

Q. Now, ina particular year you may 
have set the standard at 50 - as you've said, New 
Brunswick has a set standard, 60 per cent for one 
species and 50 for the other - and I think we have 
agreed that in some years that may be the standard, but 
if you got 20 per cent protection it would be great. 

Now, what do you tell the public in that 
Situation? You've told them you did all this research 
and 60 per cent was great, now you're going back to 
them and saying: We got 20 per cent and that's 
terrific; isn't that going to be confusing? 

MREeeCOMCH ICKY “AY Bele think™ that I7’could 
sortsof straighten» this*out in my mind. If you had a 
standard of 20 per cent and you achieved that in 100 
per cent of the cases, you had a successful program and 
that would be the way that you'd communicate to the 
public, the successfulness of your program. 

If the number of plots or however you 
wanted to measure your program, if they met that 


standard and they all met that standard, you had a one 
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hundred per cent successful standard. 

Oe BUG aeMr a elomchick, mjustetakiung up 
that example, if you had an objective of 20 per cent 
but it was such a bad infestation you thought: Boy, if 
we can get it on 75 per cent of the area that's 
wonderful, now you're going to be in a situation where 
you go to the public and say: The objective was to get 
20 per cent on 75 per cent of the area and you're going 
to tell them that that was good. 

I'm suggesting to you that when you go to 
the public and you start throwing these numbers around 
and saying: Boy, we got 20 per cent on 75 per cent of 
the area, they'll say: Well then, why didn't you get 
it on a hundred per cent of the area? Or if you say: 
We got 20 per cent on a hundred per cent of the area, 
they'll say: Why didn't you get 50 per cent, and it's 
not an easy thing to get the public to buy into or to 
use a number as a way of communicating to the public. 

Let me tell you where I'm going, and I 
think I've probably explored this enough. 

And suggest to you that there is another 
approach, and another approach might be: If the public 
knew that the assessment -- knew and understood that 
the assessment which was being done was being done by 


someone independent of the manager and that independent 
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person said to the public: We've looked at what 
they've done and we believe they have done a good job. 
I would suggest to you that if the public were educated 
to be trustful of that independent auditor, that person 
saying that the job was done well or it was done 
poorly, perhaps indicating what sort of problems there 
were, would be a sufficient way of addressing the 
public's concern to know how well the program had been 
carried out. 

Would you agree with that? 

DEAN CARROW: A. That's not my 
experience, Mr. Freidin. Quite frankly, having worked 
in Ontario and in New Brunswick in very close contact 
with budworm spraying programs which increasingly are 
controversial programs, there is a high degree of 
public concern about spraying in the forest 
environment, as we all know. 

I would say it's fair to say that level 
of public concern is probably increasing annually and 
in fact, in my own experience, there have been very, 
very serious challenges made to the justification for 
carrying out a program based on the lack of numerical 
evidence for what that program did. And I can tell you 
from personal experience, it is extremely embarrassing 


in that situation to have to put before those groups or 


Farr & Associates Reporting, Inc. 


24 


Z5 


McCormack ,Carrow,Tomchick, 37575 
Smith, Ferguson, Bunce, 

Stanclik 

cr ex (Freidin) 


those people a document that says only: Results in 
this year were generally good or satisfactory. It 
doesn't take very much imagination for that person to 
say: What do you mean by good, what do you mean by 
satisfactory? 

And I'm afraid that we've moved beyond 
that era in Canada when the public is willing to accept 
that type of evaluation, particularly when we're 
dealing with programs that are as contentious as 
spraying programs, particularly when we're dealing with 
programs that are increasingly costly - and we're 
talking about multi-million dollar programs now - 
programs that are technically complex as well, and I 
think quite rightly people are asking: What is the 
Justification foricarryingethatdouts: 

I think we have seen a parallel line of 
logic with respect to herbicide use. We've heard much 
evidence throughout the presentation of this panel: 
What is the justification for the use of herbicides, 
where are the benefits? And in fact we've been short 
On numerical or quantitative data with respect to the 
effectiveness of spray programs, again throughout 
eastern Canada not just Ontario. 

MR. MARTEL: Can I ask a question? 


Wouldn't you be better off if you did in fact have a 
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number and gave an honest explanation to the public 
when you didn't reach that number? They would be much 
more ready to accept that you might have missed it even 
by 20 per cent if they know that the reasons that are 
being given are logical as opposed to trying to feel 
that they are being conned. 

DEAN CARROW: I would agree, Mr. Martel, 
and I fact I think somewhere in the evidence or in the 
Oral evidence I gave I made particular reference to the 
New Brunswick situation in which, given the fact that 
they use that arbitrary standard of 50 to 60 per cent, 
one thing they have used that standard for in their 
reports is to point out the difference in the success 
rate between B.t and fenitrothion, because they've been 
able to validate that quantitatively and say for 
fenitrothion ychereswas;7*torexample, 7/5 per cent 
success and for B.t there was 38 per cent success in 
achieving the standard. 

That's a much more credible argument to 
me than for someone to simply come forward and say 
chemicals are better than B.t. based on a very 


subjective evaluation. At least it lends a measure of 


Credibiuelityestomit. Ander think *P'’ve never encountered 


any difficulty at all with an agency standing up 


publicly and saying: We didn't meet our target in all 
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cases, we have a 20 per cent failure rate, that in fact 
encourages you to identify why, why you had a 20 per 
cent failure rate and hopefully next year improve the 
picture. 

MR. MARTEL: It's called accountability; 
PSnicerut 2 

DEAN CARROW: Yes, I think it is a very 
important principal. 

MR. FREIDIN: Q. I'm going to come back 
to this business about an independent auditor, but I 
just want to see if I can cover off one other area 
before we break. 

Can  ousturnsto Tables? on pagege7sHoft 
the statement of evidence. Page 13, Table 13, I'm 
sorry. Do you have that, Dean Carrow? 

DEAN CARROW: A. Yes, I do. 

Q. My notes indicate that it was your 
evidence and the evidence of others that there were no 
control agents.forel2soGstheslSpests in Table No,.13;, 
and I am assuming that you mean by that that there are 
no control agents which can be applied aerially for 12 
of the 15 pests in Table 13. 

And I say that, I assume that is what you 
meant because it is my information that chemical 


insecticides can be and are applied from the ground as 
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insecticides in this province today. 

So just so you understand what I'm 
saying, I'm assuming that you were saying that there 
were no control agents, I agree that in terms of 
chemicals you can't spray them from the air in relation 
to those pests, but some of those pests can be dealt 
with through the application of chemicals from the 
ground? 

A. Well, in the first place, Mr. 
Freidin, the pesticides which are listed in Table 13 of 
of course apply to the pests that are listed in Table 
12, all right, so that what I was saying in the 
evidence was that of the 15 pests listed in Table 12 
there were biological controls available for only three 
of them. 

Omen tobi 

A. Which leaves 12 pests with no 
biological controls Japproved?: 

Now, with respect to the method of 
application, I didn't make a distinction in the 
evidence because I have not understood that there was 
any distinction made by the Minister in the 
announcements made publicly since 1985 or'86 and in 
fact the copy of Hansard that Ms. Kleer provided dated 


October, 1989 made no such distinction about aerial 
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versus ground application. 

OtBalfelemightadirect yourgattentionsto 
Exhibit 635, which is the May 7th, 1985 statement. 

MS .@CRONK?. ,dust@a: minute, €elitger it 
for you. 

DEAN CARROW: Yes, I have that. 

MR. FREIDIN: Q. And I'm not attempting 
to be critical in any way, Dean Carrow, I'm trying to 
make sure that the evidence which is before the Board 
is accurate and that people understand the situation. 

You would agree with me that in the first 
two paragraphs of that exhibit the reference is to 
aerial spraying, they're talking about aerial spraying 
of a biological insecticide in any event? 

Avavistethis 6352 

Oc Yes: 

A. Yes, I would agree that it says 
aerial spraying, that.'s right. 

Q. If we go to the third page in the 
first full paragraph, in the third last line it says: 

"Mr. Harris..." who was the Minister, 

",..Said in a small number of situations 
we will be using ground treatment with 
other insecticides as usual." 


Now, I'm not too sure whether it really 
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makes a difference what these words -- how they are 
interpreted right now as you and I read them. It is my 
information that chemical insecticides are used in this 
province, and have been since 1985, although they have 
not been aerially applied, and if you can't confirm 
that that "s fine, but if you can, it would be 
appreciated. 

A. No, I can't confirm it because my 
understanding was that it was a ban on the use of 
chemicals generally. 

Q. All right. Can anybody on the panel 
from Industry indicate whether my -- well, is anybody 
on the panel aware of the application of chemical 
insecticides from the ground since 1985. 

MR. SMITH: A. I'm aware of the Tree 
Improvement Project that was carried or has been 
Carried out over the last two or three years in the 
Sioux Lookout area of Ontario in which they were 
treating weevil damage with chemicals. 

Q. This is the one I think you referred 
to earlier today, you mentioned that name. 

Bh. = EXactly. 

Q. All right. And Anybody else? 

(no response) 


Okay. 
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MR. FREIDIN: Madam Chairman, I think it 
has been a long day so far. I'm wondering whether we 
could, rather than come back, could we break for 10 
minutes, I can take a look at my notes. 

ITuamight be able_to savy thatelsacangtinish 
tomorrow in an hour or something, and I hate to have 
everybody come back and me finish in an hour if people 
don't have to stay tonight. 

So could I have ten minutes? 

MADAM CHAIR: Yes, Mr. Freidin. 

MR. FREIDIN: Thank you. 

———Recess taken at 6:05 p.m. 
=-—-QOnsDesuming atmo. 0 5) p..10e 

MADAM CHAIR: Please be seated. 

MR. FREIDIN: I have good news and bad 
news, I'll start with the bad news: I'm not finished, 
the good news is: We can go for dinner, because I'll 
finish early tomorrow. 

MADAM CHAIR: All right, good. 

MR. FREIDIN: I have spoken to counsel 
and we figure if I stop -- or finish before 11:00, we 
can finish with ease and I don't think I'll take until 
Lis 00R. S02 

MADAM CHAIR: All right. And then, Ms. 


Cronk, you will want the lunch hour to go over -- 
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MS. CRONK: Yes, thank you. Actually 
based on Ms. Seaborn's estimate she won't be finished 
before lunch, if the Board rises at its normal time. 

MADAM CHAIR: Well, we can be flexible 
tomorrow, we can have a later lunch so that you could 
take that: =- 

MS. CRONK: Thank you, I would be 
grateful. Thank you very much. 

MS. SEABORN: Yes. I would be quite 
happy, Madam Chair, to do my cross-examination in one 
block and it may mean going a little bit past 12:00. 

MADAM CHAIR: That's fine. Thank you 
very much. 

We will adjourn for the evening now and 
come back at 8:30. 

MS. CRONK: Thank you. 

MADAM CHAIR: And witnesses, before you 
go, I wanted to say, our discussion this afternoon 


about scheduling has no bearing whatsoever on your 


participation at the hearing. I don't want you to feel 


that in some way you're involved in any of the 
mechanics of how the hearing goes. 


The Board's very appreciative of the 


efforts. We understand that witnesses have the hardest 


job in this hearing and we appreciate your hard work 
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and participation. 

---Whereupon the hearing adjourned at 6:20 p.m., to be 
reconvened on Friday, June lst, 1990, commencing at 
8:30 a.m. 
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